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PABOYA I ITPOI'PAMMA TN CHUITJIIMHBI
Xumusa

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

HampaBnenue noaroroBku / cnenuaibHOCTh: 05.03.06 DkoJi0rust ¥ NPUPOAONOJIb30BAHUE
HanpaenenHocts (mpoduiib) / cenuanu3anus: IKoJornyeckas 6e30nacHocTh NPUPOI0N0Ib30BAHUS
®dopma 0O0ydeHHS: OUHASA

QaxynpreT: PK®, PagnokoHcTpyKTOpCKHi GaKyJIbTeT

Kadenpa: PATIM, Kadenpa paanodieKTpOHHBIX TEXHOJOTHH 1 IKOJIOTHY€CKOT0 MOHUTOPUHTA
Kypc: 1

Cemectp: 2

VY4eOns1ii mnan zHabopa 2020 rona

PaCHpe,Z[CJ'IeHI/IC paGoqero BpEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 2 ceMecTp Bcero Ennaunner
1 Jlexnn 36 36 JacoB
2 IIpaxTryeckue 3aHATUA 18 18 4acoB
3 JlaGopaTopHbIie pabOThI 16 16 JacoB
4 Bcero aynuTopHbIX 3aHATUI 70 70 4acoB
5 CamocTosiTenbHas paboTa 38 38 4acoB
6 Bcero (0e3 sx3amena) 108 108 4acoB
7 [ToaroroBka u ciaya sK3amMeHa 36 36 4acoB
8 OO0m1as Tpy10eMKOCTh 144 144 4acoB
4.0 4.0 3.E.

DK3aMeH: 2 ceMecTp

Tomck
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)ﬁ:[pbl
nporokot Ne 65 ot « 30 » 8 2019 r
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
ToBKH (crneruanbHoCcTH) 05.03.06 DKxonmorus u mpupoAoIoIb3oBaHue, yrBepkaeHHoro 11.08.2016 rona,
paccMmoTpeHa u onodpeHa Ha 3acemanuu kadenper POTOM «  » 20 ropma, mpOTOKOI
Ne .

PazpaboTuuk:

cTapmuii npenoaasareib kad. POT-
oM M. B. TuxonoBa

3aBenyromuii odecrieunBaroen kag.
POTOM B. U. Tyes

Pabouast mporpaMma qUCHUIIIMHBI COTJIacOBaHa ¢ (paKkyJIbTETOM U BhITyCKaromel kadenpoii:

Hexan PK®D . B. O3epkun
3aBenyromnuii BeITycKaroIen kag.

POTOM B. U. Tyes
OKCIEPTHI:

noueHT kag. POTOM H. H. Hecmenosa

JoneHT kadenpsl paguodIeKTPOH-
HBIX TEXHOJIOTHH U SKOJIOTHYECKOTO
Monuropunra (POTOM) C. H. Jleonos
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
M3YYCHUE XMMHUUYECKUX CUCTeM W (yHIaMEHTAIbHBIX 3aKOHOB XMMHUU C TIO3UIUHA COBPEMEHHOM
HaYK{
dbopMHUpOBaHNE HABBHIKOB IKCIEPUMEHTATBHBIX WCCICAOBAHUN 1T U3YUYCHHsI CBOMCTB BEIIECTB U
UX PEaKIMOHHON CIIOCOOHOCTH.

1.2. 3agaun IMCHMIIINHBI
—  M3y4YeHHE XMMUYECKHUX CHUCTEM;
— m3yuyeHue QyHIaAMEHTAIbHBIX 3aKOHOB XHMMUH;
—  HU3y4YCHHUE CBOMCTB BELIECTB U MX PEAKIIMOHHOMN CIOCOOHOCTH.

2. MecTo nucuuiiiuebl B cTpykrype OIIOII
Huctumnuna «Xumus» (b1.65.2.3) otHOcuTcs k 610Ky 1 (6a3oBast 4acTh).
[TocienyromuMu JUCIMILTAHAME SBJISIOTCS: be30macHOCTh Ku3HeAeaTeIbHOCTH, [IpoMBbIIicH-
Hast Konorust, GU3NKO-XMMHUECKHE METO/Ibl aHaMn3a, OU3HKO-XUMUYECKUE TPOIIECCHl B TEXHOCHEpE.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHHUIINHBI

[Tporiecc n3ydeHus: AUCIUTLINHBI HaMpaBjieH Ha (POPMUPOBAHUE CIICAYIOMNX KOMITCTCHITHH:

— OIIK-2 BnageHueM 0a30BBIMU 3HAHMSIMH (YHIAMEHTAIBHBIX pPa3eioB (U3UKH, XUMHHU U
ouosiornu B 00beMe, He0OXOMMOM ISl OCBOCHHS (DM3HUYECKHUX, XUMHUCCKUX M OHOJIOTHYECKHX OCHOB B
AKOJIOTHH M TPUPOJIOIIONH30BaHuUs; METOJaMU XMMHUYECKOTO aHajIn3a, 3HAaHUSIMU O COBPEMEHHBIX JIUHA-
MHUYECKUX TIpoIleccax B MPHUPOJE U TexHochepe, o cocTossHUM Teocdep 3eMITH, SKOIOTHH M IBOJIOIUN
ouocdepsl, TOOATBHBIX HKOJOTHYECKUX MPpodiieMaxX, METoJaMu 0TOOpa 1 aHallu3a re0JOrHIecKiX U OHo-
JIOTHYECKUX Mpo0, a TakKe HaBbIKAMU UJECHTU(PHUKAIIUN U OMHCAHUS OMOJIOIMYECKOro pa3HOoOpas3us, ero
OIICHKH COBPEMEHHBIMU METOIaMU KOJTMYECTBEHHOM 00paboTku nH(OpMAITUH ;

B pe3ynbraTe n3ydeHus TUCIUTLTAHBI 00yYaOMUNACS TOJDKEH:

— 3HATh OCHOBHBIC TIOHATHS U 3aKOHBI XUMUH, TEOPETUYECKUE OCHOBBI CTPOCHHUS BEIIECTBA,
CBOICTBA BEIIECTB M MX PEAKIIMOHHYIO CIIOCOOHOCTH, YCIIOBUS MPOTEKAHUS peaKiuii, (haKTOpbI, BIUSIIO-
IIMe Ha CKOPOCTh U HANpaBlIeHHWE MPOTEKAHUs PEAKIIMH, SHEPTeTUUECKUE MU3MEHEHHUS B IMPOIECCEe MPO-
TEKaHUsl PeaKIMH, CIIOCOOBI BRIPAKEHUSI KOHIICHTPAILIMH M CBOMCTBA PacTBOPOB DJIEKTPOIUTOB U HEDJICK-
TPOJIUTOB, OTNPEACICHUE KHCIOTHOCTH Cpebl, 3aKOHOMEPHOCTH MPOTEKAHHS SJECKTPOXUMUUYECKHUX IPO-
I[ECCOB, MPOIIECCH KOPPO3UU METAIIJIOB U METO/IbI 3aLTUTHI OT KOPPO3HUHU.

—  YMeTb HCIOJb30BaTh TCOPETUUCCKUE 3HAHUS ISl PEIICHUS MTPAKTUISCKUX 3ajad, JIJIsT HHTEp-
MpeTaluy Pe3yabTaTOB IKCIIEPUMEHTA, pa3pelleHus MPOOIIEMHBIX CUTYAIIUN U PUHATHS HECTaHIAPTHBIX
peleHuit

— BJIaJeTh HAaBBIKAMU MMOCTAHOBKH U TMPOBEACHUS DKCIIEPUMEHTA, 00PAOOTKH PE3yABTATOB IKC-
MEPUMEHTA, METOaMU a0CTPAKTHOTO U KPUTHUECKOTO MBITILIICHUS.

4. O0beM QUCHHUILIMHBI U BUABI Y4eOHOI padoThl
OO01mast TpyI0eMKOCTh AUCIUILTHHBI COCTaBIsAeT 4.0 3a4eTHBIX €IWHUIIBI U MIPEJICTABICHA B Ta0JIH -

%264&11/1.1121 4.1 — Tpya0eMKOCTb JUCHHUILINHBI
Bunel yueOHOI nesTenbHOCTH Bcero gacos Cemectpsl
2 ceMecTp
AynuaTopHbIe 3aHATHS (BCETO) 70 70
Jlexuun 36 36
[IpakTuueckue 3aHATHS 18 18
JlaboparopHbie pabOTHI 16 16
CamocTosiTenbHas paboTa (Bcero) 38 38
[ToxaroroBka k maboparopHbeIM paboTam 5 5
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M 3aKOHBbI XMMHUH.

Teopusi. OCHOBHBIE IMOHATHUSA: aTOM, MOJIEKY-
J1a, XUMHYECKUH 1eMeHT. [IpocTeie U ciox-
Hble BenlecTsa. SBnenue amorponuu. Mo-

nexkyisipHas Macca. Moibs. MonsipHas macca.

[TpopaboTka JIEKITMOHHOTO MaTepraia 20 20
[ToaroroBka K NpakTUYECKUM 3aHATUAM, CEMUHApaM 13 13
Bcero (6e3 sx3amena) 108 108
Iloaroroska u ciaya sK3aMeHa 36 36
OO6miast Tpy1I0€MKOCTb, 4 144 144
3auetHble EauHunml 4.0 4.0
5. Conepxxanue IMCUMILIHHBI
5.1. Pa3zaenbl AMCHUIIMHBI U BUABI 3aHATHI
Paznensl AMCHUITITNHBI U BUABI 3aHATUI PUBEICHBI B Tabmwmie 5.1.
Tabmuna 5.1 — Pa3gensl AUCHUIUIMHEL U BUIBI 3aHATUH
Bcero
yacoB | GopMuUpyeMbl
[Tpak. | Jlab. Cam. PMHDPY
HazBaHus pa3aenoB IUCIUTUIMHBI Jlek., u (Ge3 e
3aH., 4 | pab., 9 | pab., q
9K3aMe | KOMIIETEHIIUN
Ha)
2 ceMecTp
1 OCHOBHBIE MOHATHUSA U 3aKOHBI XUMHH. 2 2 6 OIIK-2
2 DHepreTuka XMMHUYECKUX MTPOLIECCOB. 3 2 4 13 |OIIK-2
XuMHU4YecKasi TEPMOJMHAMUKA.
3 XuMHueckass KHHETHKA. XUMUYECKOe 4 2 4 7 17 |OIIK-2
paBHOBECHE.
4 DnexTpoxumudeckue npoieccol. Kop- 6 4 4 9 23 |OIIK-2
pO3Usl METAILJIOB.
5 PacTBOpBHI. 4 4 7 19 | OIIK-2
6 Ctpoenue aroma. [lepuonnueckuii 3a- 3 13 |OIIK-2
KOH ¥ TIEPUOANYECKAsi CUCTEMA XUMUYe-
ckux sneMmeHToB J[.M.MenneneeBa. Xu-
MHUYECKasl CBS3b
7 OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX 6 2 0 5 13 |OIIK-2
coenuHennii. PeakimonHas criocoOHOCTh
BEIIIECTB.
8 JlucnepcHbie CUCTEMBI. 3 0 0 1 4 OIIK-2
Hroro 3a cemectp 36 18 16 38 108
Uroro 36 18 16 38 108
5.2. Conep:kanue pa3ieioB IMCUUILIMHBI (110 JIEKIUIM)
CopeprkaHue pa3iesaoB TUCIUILINH (TIO JIEKIMSAM) IPUBEACHO B Tabmuie 5.2.
Tabmuua 5.2 — CozpeprkaHue pa3ienaoB JUCLHUILIMH (110 JIEKIHUSIM)
Copeprxanue pa3aenoB qucuuIuHel (mo | Tpymoemkocts, | @opmupyemsie
HaszBanus paznenos Aep pas AHCH ( pPYA ’ PMHPY
JIEKIIMSIM) q KOMIETEHITUU
2 cemecTp
1 OcHoBHble oHATHS | [Ipeamer xumun. ATOMHO-MOJIEKY/ISIpHAs 2 OIIK-2
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CTexnoMeTpuyeCcKUe 3aKOHbI: 3aKOH SKBUBA-
JICHTOB (TOHSATHE SKBUBAJICHTA U YKBUBA-
JICHTHOM Macchl), 3aKOH MOCTOSIHCTBA COCTa-
BAa XUMHUYECKUX COeIMHEHUN. ['a30BbIE 3aK0-
HBI: 3aKOH OOBEMHBIX OTHOIICHUM, 3aKOH
ABorazpo. [leproauueckuii 3aKoH U TEOpHUs
CTPOCHMS] XUMHYECKUX COCTUHEHUN.

Hrtoro

2 DHepreTuka
XUMHYECKHX
MIPOILIECCOB.
Xumuyeckas

TCPMOJUHAMUKA.

Xumnyeckas tepMoauHamuka. [lonsarue xu-
MHYECKON cucTeMsbl. Tunel cucrem. PaBHo-
BECHOE COCTOSIHUE CUCTEMBI. THUIIBI TEPMO-
TUHAMHYECKHUX MPOLECCOB: 00paTUMBIE,
HeoOpaTUMBble, CAMOIPOU3BOJIbHBIE, PABHO-
BeCcHbIE. OCHOBHBIE TIOHATHUS TEPMOANHAMMU-
KU: BHYTPEHHSS DHEPTrusi, paboTa, TersoTa.
ITepBb1it 3aKk0H TepMOAMHAMUKH. [ToHATHE
sHTaIbIMU. TermnoBoi 3¢ dexT peakuuu, K-
30TEPMHUYECKHE U IHAOTEPMUUECKUE PEAK-
. TepMOXUMHUYECKUE YPABHEHMS U UX
ocobennoctu. CTaHIapTHBIE TETIIOTHI 00-
pa3oBaHMsl BelecTB. 3akoH ['ecca, crnen-
cTBHE U3 3aKkoHa ['ecca. [loHsaTne sHTpOIIMM.
Bropoii u TpeTnii 3aKOH TEPMOAMHAMUKM.
CamMonpon30BOJIBHBIE ITPOLIECCHI. DHTAIIb-
NUHHBIN 1 SHTPONUIHBIN (pakTOpbl XUMUUE-
CKUX peakuuid. Dueprus ['m60ca.

Hroro

OIIK-2

3 XumMmuueckas
KUHETHKA.
Xumudgeckoe
paBHOBECHE.

XuMHuecKkasi KHHETHKA. | OMOreHHbIe U reTe-
porennbie peakiuu. CKOPOCTh XUMHUECKON
peakuuu. GakTOpsl, BIUSAIOIINAE Ha CKOPOCTh
peakiuu. BausiHue KOHIIEHTpAIMU Ha CKO-
POCTh peakUUU. 3aKOH JEHCTBYIOIINX MAaCC.
KoncranTa ckopoctu peakuuu. Biusiaue
TEeMIIepaTypbl Ha CKOPOCTh peakiuu. [IpaBu-
1o Bauat-T'odda. DHeprus akTuBaum u
ypaBHeHUE AppeHunyca. 3aBUCUMOCTb CKO-
pOCTH peakuuu OT KatanuzaTopa. Karanms
OO6patumble U HEOOpaTUMbIE XUMUYECKHE
peakuu. XuMHUYECKOE paBHOBECHE.
KoncranTa paBHOBecHus. 3aKOH JAEHCTBYIO-
X Mace s papHoBecus. [Ipunuumn Jle-
[Tarenpe. CABUT XMMUYECKOTO PABHOBECHS.

Hroro

OIIK-2

4 DeKTpOXUMHYECKHE
npoueccol. Kopposus

MCTAJIII0B.

OKHCIUTENBHO-BOCCTAHOBUTENIBHBIE pEaK-
nun. CTerneHb OKUCIIEHNs, OKACIEHUE U
BOCCTaHOBJIEHHE. DIEKTPOAHBIE MPOLIECCHI.
DNEeKTPOIHBIE TOTEHIUA. YpaBHEHUE
Hepncra. 'anpBannuecKkuil 31€MEHT. DIeK-
TPOXUMHUYECKHUE MPOLECCHI. DIEKTPOABUKY-
11as1 cujla rajJbBaHUYECKOro aneMenTa. CraH-
JTapTHBINA BOAOPOAHBIN 3JIEKTPOJ. DIEKTPO-
JM3 B paciiaBe. DJIEKTPOJIU3 B pacTBoOpe. 3a-

OIIK-2
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koHbI Dapanes. Boixon no Toky. Kopposus
METaJUJIOB: XUMHUYECKasl, JIEKTPOXUMHYE-
CKasl. 3aluTa METauioB OT KOPPO3HH.

Hroro

5 PactBopbI.

PactBopsl, Tunbl pactBopos. IIponecc
pactBoperwusi. CrtocoObl BEIPAKEHUS KOH-
LIEHTpaLUU PacTBOPOB. PacTBOPUMOCTSD.
IIepeHachllieHHBIE PACTBOPBI. DHEPIreTUKA
pactBopenust. Kpucramnoruaparsl. CBoii-
CTBa paCTBOPOB HEDIEKTPOIUTOB. OcMOC.
3akon Bant-T'odda. 3akon Paynsa. Temnepa-
Typa KUIIEHUS U 3aMep3aHusl PaCTBOPOB.
Teopust HIEKTPONUTUYECKON JUCCOLMALINY.
Crenenp 1ucconyanny, KOHCTaHTa AUCCOLH-
aru. M3otonndeckuii koa¢ppurment. CBoii-
CTBa PaCTBOPOB IEKTPOIUTOB.

Hroro

OIIK-2

6 CtpoeHue aroma.
[Teproanueckuii 3ak0H
U TIEpUOauYecKas
CHUCTEMa XMMHUYECKHUX
3JIEMEHTOB
JA.N.Meunneneena.
XUMHUYECKas CBA3b

CrpoeHue aToMa U IepHOANYECKasl CUCTEMA
arieMeHTOB. KBaHTOBO-MexaHn4ecKkas Mo-
nenb atoma. ATomHast opoutans. dopma
aTOMHBIX opOuTanei (s, p). Ksantosble unc-
na. [Mpunnun [aymm. [Tpasuno I'yaaa. [pa-
Buio Kneukosckoro. [lepuonnueckas cucre-
Ma ¥ OPAJIOK 3al0JHEHUS YHEPTeTUYECKUX
YpOBHEH B CTPYKType atoMa. Pannycsl ato-
MOB U MOHOB. DJIEKTPOOTPULIATETBHOCTb.
OHeprus NOHU3ALUH, CPOACTBO K AJIEKTPOHY.
W3MeHeHne CBOIMCTB 3JIEMEHTOB U UX COEIU-
HEeHUi o nepuojaam u rpynnam. OCHOBHBIE
BH/JIbI XUMHUYECKOH cBsA3U.IIpupona xumunye-
CKOM CBSI3U. XapaKTePUCTUKN XUMUYECKON
cBs3u. KoBajieHTHas CBsI3b, MEXAHU3MBI €€
o0Opa3oBaHMsI: OOMEHHBIH, TOHOPHO-aKIEeN-
TOpHBIN. [ToJISIPHOCTH KOBAaJIEHTHOM CBSI3H.
Honnas cBsa3b. Metammueckas cBsa3b. Ou-
3MYECKOE COCTOSIHME BellecTBa. TBepaoe
TEJN0. DHEPTUsl KPUCTAIIIMYECKOH perieT-
KH. TUITBI KPUCTAINIMYECKUX CTPYKTYP U UX
CBOMCTBA.

Hroro

OIIK-2

7 OCHOBHBIE KIIACCHI
HEOPraHUYECKUX
COEIMHEHH.
Peaknmonnas

CITOCOOHOCTH BEIIECTB.

Knaccudukaiys XuMU4ecKuX COSTMHEHUI.
Crenenb okucienusi. OCHOBHBIE KJIACChI
HEOpPraHWYeCKux coearuHeHnil. KucmoTsl,
COJTH, OCHOBAHMsI, OKCHJIBI, UX Ki1accuduka-
Us 1 XUMUYECKue cBoiicTBa. KucnorHo-
OCHOBHBIE CBOICTBa BemiecTB. CBOWCTBA aM-
dotepHocTu. Peakiimonnast cnocoOHOCTh
aM(pOTEePHBIX OKCUIOB W THAPOKCH]IOB.
Tunel coneil. I3MeHeHne KUCIOTHO-OCHOB-
HBIX CBOMCTB 3JIEMEHTOB 110 MIEPUOJAM U
rpynnam. DJIEeKTPOIUTHI. DJIEKTPOIUTHYE-
CKasi AUCCOLMALIMS.

OIIK-2
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Hroro 6

8 HducnepcHbie Hucnepcubie cuctembl. Kimaccuduxarmst 3 OIIK-2
CHCTEMBI. JIMCTIEPCHBIX CHCTEMBI. AJICOPOIIMOHHBIC
npoIiecchl. OMynbcuu, cycrnensuu. Komro-
UJIHBIC PACTBOPBHI.

Hroro 3

Hroro 3a cemectp 36

5.3. Pa3nenbl JMCUMILNIMHBI M MEKIMCUMILUIMHAPHBIE CBA3H ¢ 00eceYnBAKIIMMH (NPeAblTy IIUMH)
U obecneynBaeMbIMU (NMOCJAETYIONIUMH) TUCHUNIMHAMHA
Paznenbl qUCHUIITUHBL U MEXIUCIUIUIMHAPHBIE CBSI3U C 00€CTIeYMBAIOIIMMHU (TIPEABIAYIIUMU) U
obecrnieunBaeMbIMHU (TTOCIIEIYIONUMHU ) AUCITUTUIMHAME TPEICTAaBICHBI B TabmuIe 5.3.
Tabmuna 5.3 — Pa3aensl AMCHMIUIMHBL U MEXIUCITUIUIMHAPHBIE CBS3H

Ne pa3nenoB gaHHON AMCUUIUIMHBL, 17151 KOTOPBIX HEOOXOAUMO
HauMeHOBaHUE TUCIIUILIAH M3ydeHre o0ecneurBarouX U 00eceunBaeMbIX JUCIUILTUH

1 2 3 4 5 6 7 8

[Tocaenyromuye TUCITUTITUHBI

1 be3zonacHOCTB KU3HEAEATEID-

+ + + + + + + +
HOCTH
2 TpoMBINIUIEHHAST SKOJIOTHS + + + + + + * +
3 DU3UKO-XUMUYECKHE METObI N N N n i n i n
aHanmsa
4 ®U3MKO-XUMHUUYECKHUE TIpoliec- n n n n i + + +

ChI B TexHOC(hepe

5.4. CooTBeTCTBHE KOMIIETEHIUIi, POPMHUPYeMBbIX TPU U3YYEeHUH TUCHMIIUHBI, 1 BUI10B 3aHATHI
CooTBeTCTBHE KOMITETCHIMH, (OPMUPYEMBIX NPH W3yYEHUW IUCHUIUIMHBI, W BUIOB 3aHATHH
IpeJCTaBIeHO B Tabnuue 5.4.
Tabmuma 5.4 — CooTBeTCTBHE KOMIETEHINH, POPMHUPYEMBIX MPU W3YyYSHUH JAUCIMIUIMHBI, ¥ BUJIOB 3aHA-

THH
KommeTen Bune! 3ansTrii
DopMBbI KOHTPOJIS
o1 Jlek. [Tpak. 3aH. JIab. pao. Cam. pa0.
OIIK-2 + + + + Kontpomnsnas padora, OT-

YeT MO0 UHIUBUIYATbHOMY
3aJIaHNI0, DK3aMEH,
KoncnekT caMonoaroToBKH,
OtyeT no nabopaTopHoOi pa-
6ote, Onpoc Ha 3aHATHUSX,
Tect

6. UnTepakTBHBIE MeTOAbI M (GOPMBI OPraHU3aLMU 00yYeHH s
He npenycmorpeno PVYIIL.

7. JJaGopaTtopHbie padoThI
HaumeHnoBanue nabopaTopHbIx padboT npuBeaeHo B Tabauue 7.1.
Ta6muna 7.1 — HaumeHnoBanue 1abopaTopHbIX paboT

Tpymoemkoctsb, | DopMupyemelie
Hazpanus pa3znenos HaumeHnoBaHue 1a60paTopHbIX padoT 24 PMHDPY
q KOMITETEHIIUU
2 ceMecTp
2 DHepreTuka Onpenenenue TeroBoro 3pdexra peakuun 4 OIIK-2
7
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XUMHYECKHUX HEUTpanu3alnuu
IPOLIECCOB. Wroro 4
Xumuueckas
TEPMOJIUHAMUKA.
3 Xumuueckas CKopoCTh XUMHUYECKUX peakinil. XuMu4e- 4 OIIK-2
KUHETHKA. CKO€ PaBHOBECHE.
XUMHUECKOe Wroro 4
paBHOBECHE.
4 Dnextpoxumuueckue | nekrponns. Kopposus OIIK-2
npoueccel. Koppo3ns Vroro
METAJIJIOB.
5 PacTBOpBHI. PacTtBopsI OIIK-2
Uroro
Hroro 3a cemectp 16
8. lIpakTHYeckue 3aHATHSA (CEMUHAPBHI)
HanMenoBan#e MpakTHYECKUX 3aHATUN (CEMHHAPOB) MPUBEACHO B Tabmmie 8. 1.
Tabmuua 8.1 — HaumeHoBaHME MPAaKTUYECKUX 3aHATUHN (CEMUHAPOB)
HaumenoBanue npaktuueckux 3ausatuii | Tpymoemkocts, | DopmMupyemblie
Hassanus pasnenos
(cemuHapoB) q KOMITETCHIIHI
2 ceMecTp
1 OcHOBHBIE TOHATHST | BXOIHOM KOHTPOJB (HalMCaHUE CUMBOJIOB 2 OIIK-2
Y 3aKOHBbI XUMHH. XUMUYECKHUX AJIEMEHTOB, PacueT MOJISIPHBIX
Macc COeMHEHUH, paccTaHOBKa K03 duim-
€HTOB B YpaBHEHMSIX peakiuii). Pemenue 3a-
nad: 1) HaxoKJIeHNEe YIKBUBAICHTA MPOCTHIX
BEILECTB; 2) pacueT SKBUBAJIEHTHBIX MacC
MIPOCTHIX U CJIIOKHBIX COCTMHEHU; 3) pacueT
o0beMa raza Mpu HOPMAIIBHBIX YCIOBUSX U
YCIIOBHSIX, OTIIMYHBIX OT HOPMAJIbHBIX; 4)
pacyeT yucia 4acTull BellecTBa B OIpe/e-
JIEHHOM Macce Win 00beMe; 5) peleHue 3a-
Jlady ¢ XUMUYECKUMH YpaBHEHUIMU; 6) 3a/1a-
yH Ha "M30BITOK-HEIOCTATOK"
Hroro 2
2 DHepreTuka 1 )pacuer TermmoBoro 3dekxra peakiuu 1mo 3a- OIIK-2
XUMHUYECKUX KoHY ['ecca; 2) onpezenenue TUIa peakuu
MPOIIECCOB. (9K30-, DHIOTEPMHUUECKHIT); 3) pacyeTsl IO
Xumuyeckas TEPMOXUMUYECKUM YpaBHEHUIM; 4)orpeie-
TEPMOIMHAMUKA. JIEHHE CaMOIPOU3BOJIBLHOTO HAMIPABIICHHUS
MPOTEKAHUS PEAKIIMHU; 5)pacyeT TepMOIUHA-
MUYECKHUX MapaMeTpOB MPOTEKAHUSI pEaKuu
Uroro
3 XumMuueckas 1)3amuch 3aKkoHa JEHCTBYIONIUX MACC ISl XU- OIIK-2

KHHCTHUKA.
XHUMHYECKOE
paBHOBECHE.

MUYECKUX peaklnii;2)pacuer N3MEeHEHUs
CKOPOCTH PEAKLH NPU U3MEHEHUH JIaBJIe-
HUSl, KOHIIEHTPALlMU peareHToB; 3) pacyeT u3-
MEHEHUS CKOPOCTU PEAKIMH IIPH TOBbIIIIE-
HUU TeMIiepaTypsl no npasuiy Bant-I'odpda
U ypaBHEHUIO AppeHunyca; 4)pacyer Temrie-
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patypHoro ko3 duImueHTa CKOpoCTH peak-
1IMU; S)ompeiesieHne SHEPTUH aKTUBAIIUU pe-
aKuuu; 6) omnpeaeneHs CMEIeHUs! paBHOBE-
CHsl IPU U3MEHEHUHU TEMIIepaTyphl, JaBje-
HUSl, KOHIEHTPALMK; 7)pacueT KOHCTaHT paB-
HOBECHsI XUMUUYECKUX peaKIuii; 8) pacuer
M3MEHEHUs KOHIIEHTPAIlUi peareHTOB yepes
KOHCTaHTY PaBHOBECHS

HUtoro

4 DIEKTPOXUMHUYECKUE
npoueccel. Kopposus
METAJIJIOB.

1 )HanucaHue OKUCIUTEbHO-BOCCTAHOBH-
TEJbHBIX PEAKLNi; 2) ONMCAHUE TPUHIINIIA
paboThI ralbBAaHUYECKOTO DJIEMEHTA; 3) 3a-
IIMCh YPaBHEHUI peaklnii, IPOTEKAIOIINX B
rajlbBaHNYECKOM dJIEMEHTE; 4) pacueT dJeK-
TPOJHOIO OTEHIMAJIAa IPU CTAaHAAPTHBIX U
HECTaHJApPTHBIX YCIOBHUAX; 5) pacyeT AJeK-
TPOABMKYIIEHN CHUJIBI FAJIbBAHUYECKOTO dJIe-
MEHTa; 6) cocTaBleHUe YpaBHEHHH 3JIeK-
TPOJHBIX MPOLIECCOB IIPH JIEKTPOIIN3E pac-
IUTABOB U PACTBOPOB; 7) BHIYMCIECHUE MACCHI
1 00bEMOB 00pa30BaBIINXCS POTYKTOB B
mpolecce AeKTpoan3a no 3akoHam dapanes;
8) ompeneneHue BIXO/a MO TOKY; 9)cocTaB-
JIEHUE YPAaBHEHUH peakuil IPU XUMHYECKON
U DJIEKTPOXUMHUYECKON KOPPO3UH METAJIIOB;
10) BBIOOp 3aIIUTHOTO MOKPBITUS OT KOPPO-
3UH

HUroro

OIIK-2

5 PactBopsI.

1)pacueT HaBeCKH AJIsl IPUTOTOBIICHUS
PacTBOPOB pa3HbIX KOHLIEHTpALUil; 2)pacue-
THI JJIs1 IPUTOTOBIICHUS PACTBOPOB METOJIOM
pa30aBneHus; 3) onpeesieHue OCMOTHYECKO-
ro JaBJICHUs pacTBopa; 4) onpeneaeHue Ten-
JIOTBl PAaCTBOPEHHUS; S)pacyeT TeMIIepaTyphl
3aMep3aHus U KUIIEHUSI PaCTBOPOB; 6) BbI-
YHCIIEHUE N30TOHNYECKOro K03 PUINEHTa;
7) onpenieneHre CTETIEHN U KOHCTaHThI TUC-
COLIMAIIUU PAaCcTBOpa; §) ONpesieeHue BO/I0-
POIHOTO MOKA3aTelisl U PEaKIUH CPEIbI.

HUtoro

OIIK-2

6 CtpoeHune aroma.
[leproanyeckuii 3ak0H
Y TIepUOIUIeCKast
CHUCTEMAa XMMHUYECKHUX
3JIEMEHTOB
JI.A.Menneneena.
XuMUYecKasi CBSI3b

1 )onpenenenue NOA0KEHNU XUMHUUECKOTO
srieMeHTa B Tabiuie MeHeneeBa 1 €ro xu-
MHYECKUX CBOWCTB;CPABHEHUE CBOMCTB XU-
MHUYECKHX JIEMEHTOB: 2)OKHCIUTEIbHO-
BOCCTAHOBHTEIIBHBIX; KHCIOTHO-OCHOBHBIX;
paguycoB aTOMOB U HOHOB, METAJUINYECKUX U
HEMETAJUIMYECKHUX UCXO/IS U3 MOJIOKEHUS B
Tabnuie MeneneeBa

HUroro

OIIK-2

7 OCHOBHBIE KJIACCBI
HEOPTaHUYECKUX

1) Harucanue GopMyrn XUMUYECKHX Be-
I1€CTB; 2) HaNMcaHHe Ha3BaHUH XMMHUYECKUX

OIIK-2
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COETMHEHUN.
Peaknuonnas

CIIOCOOHOCTh BCIICCTB.

COEIMHEHH, OTpeieNieHUe Kilacca BEIIeCTB;
3) cocTaBieHne ypaBHEHUH 2JIEKTPOIATHYE-
CKOH Aucconuanuy; 4) HalMcaHue ypaBHe-
HUM TUAPONIN3a, ONIPEEIIEHUE TUIIA COJIEH;
5)cocTaBlieHHE ypaBHEHUHN PEaKIUidi pa3HOTO
THUIIA, ETIOYKH MPEBPAILICHUN

HUtoro

Hroro 3a cemectp

Tabimie 9.1.

9. CamocrosiTesqibHasi pabdora
Bunel camocrosTensHOM paboThl, TPYIOEMKOCTh U (pOpMHUpyEeMble KOMITETEHITMH TPEICTaBIECHbI B

Tabmuua 9.1 — Buasl caMoCTOATENbHOM pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETEHIIUN

Bunasl camocrositensaoit | TpynoemkocTs, | DopMupyembie
HasBanns paznenos a 2 ’ pMHPY DOpMBI KOHTPOJIA
paboThI q KOMITIETEHI[A
2 cemectp
1 OcHoBHEBIE [ToaroroBka k mpakTuye- 1 OIIK-2 Koncnexr camonon-
MOHSTHUSA U 3aKOHBI | CKMM 3aHATHUSIM, CEMHUHa- rotoBku, KoHTpoIIb-
XUMUHU. pam Has pabota, Ompoc
Ha 3aHATUAX, OTYeT
[TpopaboTka JeKIIHOHHO- 1 3 » Orae
ro Mateprana 10 MHANBUIYaJTHHO-
My 3aaanuto, Tecr,
Hroro 2 DK3aMeH
2 DHepreTuka IToaroroBka K nmpaxkTuye- 1 OIIK-2 Koncnekr camonon-
XUMHYECKHUX CKUM 3aHATHUSM, CEMUHA- rotoBku, KoHTpoIb-
IIPOLIECCOB. pam Has pabora, Onpoc
Xumuyeckas TIpopaGoTKa IEKIHOHHO- 9 Ha 3aHATHSIX, OTYeT
TEPMOJIUHAMUKA. ro Matepuaia 0 MHAUBUIYaTHHO-
My 3a1aHut0, OT4er
[TonroroBka k maboparop- 1 110 J1a6OPaTOPHOI
HBIM paboTam paborte, TecT
Hroro
3 Xumunueckas [ToaroroBka k mpakTuye- OIIK-2 KoncnekT camonon-
KUHETHKA. CKHUM 3aHSTUSM, CEMHUHA- rotoBku, KoHTpOIIB-
XUMHUYECKOe pam Has pabora, Ompoc
paBHOBECHE. TTpopaGoTKa TEKIHOHHO- 3 Ha 3aHATUAX, OT4eT
ro Matepuaia M0 UHIUBUIYaTbHO-
My 3ajanuto, OTuer
[Toarororka k nmaGoparop- 2 110 J1a6OPaTOPHO
HBIM paboTam pabore, Tect
Hroro
4 [ToaroroBka k mpakTuye- OIIK-2 Koncnexr camomno-
DIEKTPOXUMUYECKH | CKUM 3aHATUSAM, CEMUHA- rotoBku, KoHTpoIb-
€ MPOIIECCHI. pam Has pabora, Onpoc
Koppo3sus TIpopaGoTKa IEKIHOHHO- 4 Ha 3aHATHSIX, OTYeT
METaJUIOoB. ro Matepuaia 0 MHAUBUIYaTBHO-
My 3aaHut0, OT4er
[TonroroBka k maboparop- 1 110 J1a6OPaTOPHO
HBIM paboTam paborte, TecT
Hroro 9

CornacoBaHa Ha noptane N2 49595

10



5 PacTBOpBHI. [ToaroroBka k mpakTuye- 2 OIIK-2 KoncnekT camonon-
CKUM 3aHSATHUSIM, CEMUHA- roToBku, KOHTpOITh-
pam Hast pabota, Onpoc
ITpopabGoTKa JEeKIMOHHO- 4 Ha SaHATWAX, OTaeT
ro Matepuaia 0 UHIUBUIYaTbHO-

My 3ajanuto, OTuer
[TonroroBka k naboparop- 1 110 J1a6OPaTOPHO
HBIM paboTam pabore, Tect
HUtoro 7

6 Crpoenue atoma. |IloaroroBka k mpaxTuue- 1 OIIK-2 Koncnexr camono-

[Mepuognueckwii CKUM 3aHATHUSM, CEMHHA- rotoBku, KoHTpoIb-

3aKOH U pam Has pabora, Ompoc

nepuoandecKas TpopaGoTka NEKIHOHHO- 2 Ha 3aHATUAX, OTYeT
UCTEM 10 WHTUBU BHO-
cacteMa ro MaTepuasa O MHAMBHYaTbHO

XUMHYECKHUX My 3ajaHuto, Tect

3JIEMEHTOB Hroro 3

J.M.Menneneena.

XuMUYECKas CBSI3b

7 OCHOBHEBIE [ToaroroBka kK mpakTuye- 2 OIIK-2 KoncnexkT camonon-

KJIaCChI CKUM 3aHSTUSIM, CEMUHA- rotoBku, KoHTpOITb-

HEOPraHUYECKUX pam Hast pabora, Onpoc

WHEHUI. Ha 3aHATUsX, OTYeT

;Oeﬂ © [TpopaboTka JEKIIMOHHO- 3 a3a » OTie

CaKLMOHHAS ro Matepuana 10 UHIUBUIYaTbHO-

CHocoOHOCTh My 3aganuio, Tect

BEILIECTB. Hroro 5

8 [ducnepcHsie [IpopaboTka JeKIMOHHO- 1 OIIK-2 Koncnekr camonon-

CUCTEMBI. ro Marepuana rotoBku, Omnpoc Ha
Hroro 1 3aHITUAX, TecT, JK-

3aMeH

Hroro 3a cemectp 38
[ToaroroBka u caava K- 36 DK3amMeH
3aMeHa

Hroro 74

10. KypcoBoii npoekT / kypcoBasi padota
He mpenycmorpeno PVYII

11. PeiiTuHroBasi cucremMa JJisi OEHKH yCIIeBAeMOCTH 00y4al0uXcsl

11.1. banabHbIe OLIEHKH /Il 3JIEMEHTOB KOHTPOJIA

Tabmuna 11.1 — bayuibHBIC OIICHKH ISl 2JIEMEHTOB KOHTPOJIS

N . MaxkcuManbHbIN
N MaxkcuManbHBII MaxkcuManbHBII
DneMeHThl y4eOHOM 0aJut 3a mepuos Bcero 3a
6amn Ha 1-yto KT ¢ | ©Oamn 3a nepuon
NS TeNbHOCTH mexay 2KT u Ha CEMECTp
Hayana cemectpa | mexay KT u 2KT
KOHEI[ ceMecTpa
2 ceMecTp
KoHcnexT camMmomoaroros- 2 1 4
KH
KontponpHas paborta 15
Ormpoc Ha 3aHATUAX 6 18
OTyer No MHIUBUAYATb- 10
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HOMY 33JJaHHIO

Otuet no nabopaTopHOii 2 6 8
pabote

Tect 7 5 3 15
Hroro makcumym 3a nepu- 28 22 20 70
on

DK3aMeH 30
Hapacraromum utorom 28 50 70 100

11.2. IlepecyeT 0a/1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[Tepecuer OanoB B OIIEHKH 32 KOHTPOJIbHBIE TOUKHU MpeAcTaBiIeH B Tabmue 11.2.
Tabmuma 11.2 — Ilepecuer 6aJUTOB B OIICHKH 32 KOHTPOJIbHBIE TOYKH

Banibl Ha 1aTy KOHTPOJIBHON TOUKH OneHka

> 90% ot MakcuManbHON cyMMbI OansioB Ha naty KT 5

Ot 70% 1o 89% oT MakcuMaIbHOM cyMMbl OaisioB Ha naty KT

4
Ot 60% 1o 69% ot makcumasbHON cymMbl OaiioB Ha Aaty KT 3
2

< 60% oT MakcuMaIbHOU cyMMbI OauioB Ha naty KT

11.3. IlepecyeT cymMMBbI 0QJIJI0B B TPAAUIITMOHHYIO M MEAKTYHAPOTHYIO OLEHKY
[lepecyer cymmbl OaIoB B TPAIUIMOHHYIO H MEXIYHAPOAHYIO OIEHKY NpEJCTaBlIeH B TaOJHIIe
11.3.

Tabmuua 11.3 — [Iepecuer cymmbl 0aJIJI0B B TPAAUIIMOHHYIO U MEXAYHAPOAHYIO OLICHKY

Hrorosas cymma 6asmios,

Onenka (I'OC) YUUTBIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)

IK3aMeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (o4enp xoporiio)

4 (xopomio) (3a4TeHO) 75 - 84 C (xopor1o)
70 - 74
65 - 69 D (ynoBnerBoputeabHO)

3 (YZIOBJIETBOPUTEIHHO) (3a4TEHO) 60 - 64 E (Hocpercraenio)
2 (seynOBICTBOPHTENSHO) (HE Hwxe 60 6ammon F (HeynoBineTBOPHUTEIHHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHGOPMANINOHHOE O00ecTieyeHrue TUCIUIIINHBI

12.1. OcHoBHas JuTEpaTypa
1. Koposun H.B. O0mas xumus : yue6Huk ais BTy308 / H. B. Koposun. - 7-e usn., ucrp. - M. :
Bricmas mkomna, 2006. - 556[4] c. : un., Tadn. - (Ilo6enurens kKoHKypca yueOHUKOB). - bubmorp.: c. 546.
-IIpenm. ykasz.: c. 547-558. (nanuuue B 6ubnmorexke TYCVYP - 220 7k3.)
2. OcHOBHI 001IeH U (PU3NYECKON XUMUU [ DIEKTPOHHBIN pecypc]|: YueOHoe mocobue / TuxoHo-
Ba M. B., Exumona U. A. - 2015. 200 c. — Pexxum goctyna: http://edu.tusur.ru/publications/5136 (nata
obpamenus: 02.12.2020).

12.2. lonoiHuTEIbHAS JIUTEpPaTypa
1. Tmuaka H.JI. OOmas xumus : yue6Hoe nocobue ans By3os / H. JI. I'munka. - 11-e uzn. - M.-J1.
: Xumus, 1964. - 688 c. : ui., Tabi. - men. ykas.: c. 669-670. - [Ipenm. ykas.: c. 671-688. (ayni: 37 3Kk3.;
Bcero 37 9k3.) (Hanuuue B oubmotexke TYCYP - 37 5k3.)
2. Xwumus: Yuebnoe nocodue / I'. B. CmupHoB, I'. M. Slkyanna; MuHHCTEPCTBO 00pa3oBaHUs
Poccuiickoit @enepanuu, TOMCKUI TOCYIapCTBEHHBIM YHUBEPCUTET CUCTEM YNPABJICHUS U PATUOIIICK-
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TpoHuKH, Kadenpa TexHomoruu paanod3aeKTpoHHON ammapatypsl. - Tomck : TMIJIO, 2000. - 157 c. : un
(maymune B 6ubmmoteke TYCYP - 31 3k3.)

3. T'munxa H.JI. 3agaum u ynpakHeHus mo oouieit xumun : Yuebnoe nocodue s By3os / H. JI.
I'muuka. - 20-e u3a., crepeorur. - M. : Xumust, 1973. - 263[1] c. : un. - b. u. (Hanu4ue B 6udmuorexe TV -
CVYP - 38 3k3.)

4. AxmeroB H.C. Heopranuueckas xumus : yue6Hoe nocodue st By3oB / H. C. AxmeTtos. - M. :
Bricmras mikona, 1969. - 638[2] c. : un. - [Ipeam. ykas.: ¢. 629-639. - b. u. (Hanuuue B Oubmuorexe TY -
CVYP - 1553K3.)

5. Yuxkun E.B. Xumus [Tekcr]: yueObnoe nocobue / E. B. Uukun; MunuctepcTBo 00pazoBaHus U
Hayku Poccuiickoit @enepanun, TOMCKUI rOCyIapCTBEHHBIM YHUBEPCUTET CUCTEM YNPABJICHUSA U PAIHO-
anekTpoHUKH (ToMmck), PakynbTeT AUCTAHIIMOHHOTO 00yueHus. - Tomck: Dnb Konrent, 2012. - 170 c.: u.
- bubmorp.: c. 157. (nanuune B 6ubamoreke TYCVYP - 62 5k3.)

6. Xumus [InexTpoHHBINA pecypc]: YuedHoe mocobue / Yukun E. B. - 2012. 170 c. — Pexum
noctyma: http://edu.tusur.ru/publications/1138 (mata o6pamenus: 02.12.2020).

12.3. YueOHO-MeTOAUYECKHE MTOCO0U

12.3.1. O0s3aTesibHbIE yUeOHO-MeTOAuYeCKH e MOCO0Uus

1. Xumus [OneKkTpoHHBIN pecypc]: MeToauueckue ykazaHus AJis IPOBEACHUS IPAKTUUYECKUX 3a-
HSITUH, J1aOOpaTOPHBIX pabOT U OPraHU3aALMH CAMOCTOATEIHHONU PabOThl CTYAEHTOB MO JUCIUILINHE «XH-
mus» / TuxonoBa M. B. - 2015. 26 c. — Pexum gocrtyma: http://edu.tusur.ru/publications/5137 (nata 006-
pamenusi: 02.12.2020).

2. Yuxun E.B. CoopHuk 3ama4 o obmieid xumuu [Tekcr] : yueOHO-MeToauueckoe nocooue / E.
B. Uukun; pen. kana. xuM. Hayk A. U. 'amanos; pen. C. 5. AnekcannpoBa; MUHHCTEPCTBO 00pa30BaHUS
u Hayku Poccuiickon ®@enepanyu, TOMCKUI rocylapCTBEHHBI YHUBEPCUTET CUCTEM YIIPABJICHUS U pa-
nuo3ekTpoHuku (Tomck). - Tomck: Tomckuii rocyiapCcTBEHHBIM YHUBEPCUTET CUCTEM YIIPaBIICHUS U pa-
To3eKTpoHUKH, 2015. - 296 ¢. (Hanuune B 6udbmmorexke TYCVYP - 100 5k3.)

3. COopHHK 3a7a4 ¥ yIPaXHEHUH 10 o0mIel XuMun [IIeKTpoHHBIN pecypc]: COOpHUK 3a1a4 1
ynpaxHeHuit mo oOmei xumum / Yuxkun E. B. - 2012. 220 c¢. — Pexum pocryna:
http://edu.tusur.ru/publications/642 (nara oopamenus: 02.12.2020).

4. JlaGopaTtopHble pabOThI M0 XUMHUU [DIEKTPOHHBIN pecypc]: YueOHO-MeToanuecKoe mocobue
JUTSL IPOBEACHUS JTa0OpaTOPHBIX PadOT M OpraHU3aIMH CaMOCTOSTEeNIbHOM paboThl cTyaeHToB / TuxoHOBa
M. B. - 2018. 50 c. — Pexum noctyna: https://edu.tusur.ru/publications/7169 (mara oOpamieHwus:
02.12.2020).

12.3.2. YuyeOHO-MeTOAMYECKHUE ITOCOOHS AJIsl JIMI C OTPAHMYECHHBIMHU BO3MOKHOCTSIMHU 3/10POBbS U
UHBAJIU/10B

Y4eOHO-MeTOIMUEeCKUE MaTepHalibl Il CAMOCTOSTENIbHOM M ayAUTOPHOM paboThl 00ydaromuxcs
U3 YUCIIa JIUI] C OrPAaHMYEHHBIMH BO3MOKHOCTSIMU 3710POBbSI U MHBAJIHMJIOB MPEIOCTABISIOTCA B (popMax,
aJaNTHPOBAHHBIX K OTPAaHUYEHUSIM UX 3/I0POBbS U BOCIIPUATHUS UHPOPMALTIH.

JL1s1 i1 ¢ HApyIIeHUSIMM 3PeHust:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hopMe yBETNUEHHBIM HIPUPTOM.

JI1s1 M1 ¢ HApyIIeHUsIMHM CJIyXa:

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- B Ie4aTHOU opme.

JL1s1 JIM1 ¢ HApYLIeHUSIMHA OIIOPHO-ABUTIATeJILHOIO aNapara:

- B (hOpMe 3NIEKTPOHHOI'O IOKYMEHTA;

- B IIe4aTHOU hopme.

12.4. TIpodeccuonabHbie 0a3bl JaHHBIX H MH(GOPMALIMOHHBIE CIPABOYHBIC CHCTEMbI
1. http://edu.tusur.ru
2. https:/lib.tusur.ru/ru/resursy/bazy-dannyh
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13. MaTtepuaibHO-TEXHMYECKOE 00ecneyeHre JTUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoOe
ob0ecneueHue

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IIPOrPAMMHOMY 00ecrie4eHnIo
AUCHHUILIMHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOEe U IPOrPAMMHOe o0ecnevyeHue sl JIEKIIMOHHbIX 3aHATHH
Jlist mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaTbHBIX KOHCYJABTALIUH, T€-
KYIIETO KOHTPOJIS M MIPOMEKYTOYHOU aTTECTAIlUU MCIOIB3YeTCs yIeOHast ayquTOPHs ¢ KOJTUIECTBOM I10-
CaZIoYHBIX MeCT He MeHee 22-24, 00opynoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbro. MeroTes
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U YU4€OHO-HATIIAIHBIE TTOCOOMsI, 00€CTICUNBAIOIINE TEMATHUECCKUE WJI-
JIOCTPALIMHU 0 JIEKIIMOHHBIM pa3ielaM TUCIUIUINHEI.

13.1.2. MaTepuaJibHO-TEXHUYECKOE H MPOrPaMMHOE o0ecrevyeHne Ui NPAKTHYeCKUX 3aHATHI

YyeOHast aymuTopust

yueOHas ayIuTOpHUs JUISI POBEICHUS 3aHATUH JIGKIIMOHHOTO TUTIA, YIeOHAs ayIUTOPHS JIsI IIPOBE -
JEHUS 3aHATUN MPAKTUYECKOTo TUMA, yueOHas ayauTopus JUIsl MPOBEACHUS 3aHSATHII CEMUHAPCKOro THIIA,
MOMEIIEHHE /TSI KYPCOBOTO TPOSKTUPOBAHUS (BBIMIOJHEHUS KYPCOBBIX padoT), IOMEIICHHE ISl TIPOBEJIC-
HUS TPYNIOBBIX U MHANBUAYAIbHBIX KOHCYJIbTAIIUM, TOMEIIECHHE AJIsl POBEIEHUS TEKYIIETO KOHTPOJIS U
MPOMEKYTOYHON aTTeCTaIlMH, TIOMEIICHHE IS CAMOCTOSTEIIbHON paOOThI

634050, Tomckast o6mactb, T. Tomck, JlennHa npocriekT, 1. 40, 423 ay.

Onucanue uMeroIerocs 000py10BaHUs:

- Kommstotep Pentium Dual Core G850;

- Tenesuzop LED 47,

- [lIxad maGopaTopHBIi (BBITSKKA);

- Kommutekt crienmanusupoBanHoi yueOHOW Mebenu;

- PaGouee mecto npenogaBarens.

[IporpamMmHoe obecnieueHue:

— Adobe Acrobat Reader

— Google Chrome

— Windows XP

13.1.3. MaTrepua/ibHO-TeXHUYECKOE U NIPOrPaMMHOe odecrnedyeHue sl JIadoOpaTOpHbIX padoT
JlaGoparopusi XuMuu
yueOHas ayquTopus Ui IPOBEACHUS 3aHATHI 1TaOOpaTOpHOTO TUTIA
634050, Tomckast o6macts, T. Tomck, JlennHa npocrnexr, a. 40, 424 ayn.
Ornucanue UMeroIerocs 000pyI0BaHUS:
- Jlocka MarHuTHO-MapKepHasi;
- Cton nmaGoparopHslii (6 mT.);
- Cron naGopaTopHBIN BBICOKH - 3 (6 mIT.);
- ®oroanexrpoksopumerp KOK-3-01;
- [lIka¢ BBITSHKHOIM;
- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;
- Pabouee mecto npenogaBares.
[IporpammHuoe obGecrieueHue He TpeOyeTcs.

13.1.4. MaTrepuajibHO-TEXHMYECKOE M IPOTPaMMHOe odecredeHue JIs CAMOCTOATEIbHOI padoThI
Jyist caMoCTOSTeNbHOM paboThl HCMONB3YIOTCA y4eOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIacchl),
PacCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6nacTb, T. Tomck, Jlennna mpocmnexr, 1. 40, 233 ayx.;
- 634045, Tomckas obmacts, T. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast ob6nacTb, . Tomck, Bepmmmnauna ynuna, 1. 47, 126 ayz.;
- 634034, Tomckast obmacts, T. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.
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CocTtaB 060pyI0OBaHHS:

- yueOHast MeOerb;

- koMnbroTepsl ki1acca He Huke [IDBM INTEL Celeron D336 2.8 T1. - 5 wiT.;

- KOMIBIOTEPHI MOIKITIOUEHB! K ceTH «/HTepHeT» M 00ecneynBaloT IOCTYI B AJICKTPOHHYIO WH-
(opMamoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHb MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 ais Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuaibHO-TeXHHYecKoe o0ecniedeHre TUCHMIIJIMHBI VIS JIMIL C OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

OcBoeHHe NUCHMIUIMHBI JUIAMUA C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI U WHBAJIUAAMU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEICTB 00ydeHHs OOIIEro U CHEeUaIbHOI0 Ha3HAUYeHUS.

[Tpu 3aHATHAX ¢ 00YYAIOUIMMHUCS ¢ HAPYIIEHUAMH CJIyXa MPEeyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOILEH annapaTypbl, MyJIbTUMEIUHHBIX CPEICTB U JPYTUX TEXHUYECKUX CPEACTB IIpUeMa/mepena-
4yi y4yeOHOM nH(pOPMALIUU B TOCTYIHBIX (PopMax, MOOMIIBHOM CUCTEMBI MTPETIOaBaHUs Il 00YJatOLTHXCSI
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOHN cHCTEMBbl. YueOHas aynuTopHus, B KOTOPOH 3aHUMAIOTCS
oOyyaroryecsi ¢ HapylIEeHHEM CllyXa, 000pYy/I0BaHA KOMITBIOTEPHOW TEXHHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, 3JICKTPOHHOM JTOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOLUIMMUCS ¢ HAPYLIEHUSIMU 3PEHUSAMM IIPETYCMOTPEHO HUCIIOJIb30BAaHUE B
JIEKIIMOHHBIX U YYEOHBIX ayAUTOPHUAX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX 0OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WJIM CJIaiijia Ha SKpaHe) P IOMOIIH BUACOYBEINIUTENEH A1 KOM(POPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX ¢ O0yYarOUIMMUCS ¢ HAPYLIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPATA HCIOJIb-
3YIOTCS aJbTePHATUBHBIC YCTPOHCTBA BBO/IA HH(OPMAIINHK U IPYTHE TEXHUUECKUE CPENICTBA ITpHeMa/epe-
Jau yuyeOHOM MHpOpMaluu B AJOCTYIHBIX (opMax, MOOMIIBHOW CHCTEMbl OOy4eHUs JUIs JIOAEH ¢ UHBaA-
JIUTHOCTBIO.

14. OueHouyHble MaTepUAJIbI U MeTOAMYECKHEe PEKOMEHAAIUH 110 OPraHU3aluU U3yYeHHUs
AUCHUTLTHHBI

14.1. Conepmalme OLCHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLICHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I H YPOBHA OCBOCHHA 3aKPCINNICHHBIX 3a ﬂHCHHHHHHOﬁ
KOMITC TEHITHUM HCIOJIB3YIOTCA OLCHOYHBIC MaTCpHUajibl B COCTABE!

14.1.1. TecToBble 3a1aHus

1. 3akpsbITas cucrema. ..

a) OOMEHHUBAETCSI C OKPYXKAIOIIEH CpesIoi SHEPTHeil, HO HEe MOKET OOMEHHUBATHCSI BEIIECTBOM;

0) 0OMEHHBaETCsI ¢ OKpYXKaroIllel cpesioi BEIeCTBOM U SHEPTHUeii;

B) HE OOMEHMBAETCS C OKPY)KAIOIIEH CPeIoi HU BEIIECTBOM, HU SHEPTHEH;

T') 3TO CUCTEMA, T/Ie MPOTEKAIOT TOJIHLKO TOMOTEHHBIE PEAKIIUU

2. CormacHo 3akony ['ecca, TermoBoit 3peKT peakiiuu He 3aBUCHUT OT...

a) COCTOSIHUSL ICXO/IHBIX pEareHToB;

0) COCTOSIHUS IPOIYKTOB PEAKLIUU;

B) MYTH MPOTEKAHUSI PEAKIINU;

T') arperaTHOTO COCTOSIHUSI ICXOIHBIX PEareHTOB M MPOIYKTOB PEaKIIuu

3) DHTpomnus - 3TO TepMOAMHAMHUYECKasi (PYHKIIMS, KOTOpasi OTBEYAET 3a...

a) U3MEHEHHE YHEPTUH B CUCTEME;

0) U3MEHEHUE TEIIOTHI B OKPYXKAIOIIeH cpere;

B) Oecropsi/IoK B CUCTEME;

) paboTy, COBEpIIaeMYyI0 CHCTEMON

4) TIpormecc mpoTeKaeT caMONpPON3BOILHO B OOpaTHOM HAamNpaBJICHUH, €CIIM W3MEHEHHUE YHEPTHUU
['u66ca...
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a) <0

6) >0

B) paBHO 0

') paBHO M3MEHEHUIO SHTPOIUHI

5) CornmacHo 3aKOHY JEHCTBYIOMIMX MaccC, 3aBUCUMOCTb CKOPOCTU PEAKIIMU OT KOHIICHTPAIUH UC-
XOIHBIX PEareHTOB... a) 00PaTHONPOTOPIIMOHATBHAS;

0) SKCIIOHCHIINAJILHAS,

B) JIMHEIHHAS;

r) Jorapudmudeckas

6) Jly1st OOJIBPIIMHCTBA XUMHUYECKUX PEAKIINI TeMIepaTypHbIi KO3(PPUITMEHT paBeH...

a) 2;

0) 1-2;

B) 3-4;

r) 2-4

7) XuMH4ecKoe paBHOBECHUE - 3TO COCTOSIHUE CHCTEMBI, IIPH KOTOPOM...

a) BCE MapaMeTpbl CUCTEMBI OIMHAKOBBI BO BCEX TOUKAX M HE U3MEHSIOTCS BO BPEMEHU;

0) CKOPOCThH MPSIMOM peakluy paBHA CKOPOCTH OOPATHOW PEeaKIuH;

B) B CICTEME HE MPOTEKAeT XMMHUUECKHX PEeaKIuil;

T') BCE PEAKIMU B CHCTEME UAYT C OMPEIEICHHBIMI CKOPOCTIMHU

8) Ilpu nobaBieHnn KaTain3aTopa CKOPOCTh PEAKIIUN YBEIMUMNBAETCS, TaK KaK...

a) YBEIMYMBACTCS] KWHETHUYECKAasi SHEPTUS YaCTHIL;

0) YMEHBIIIAETCS SHEPTUS AKTUBAIUH;

B) U3MEHSETCS MEXaHU3M PEaKIIHH;

T') YBEIMYUBACTCS KOHIEHTPALIMS UCXOJHBIX PEareHTOB

9) B xakoM HanpaBJIE€HUH UJET JIEKTPUUECKUN TOK B raJbBAHUUYECKOM 3JIEMEHTE?

a) OT KaToJia K aHO.Y;

0) ciieBa HaIpaBo;

B) CIIPaBO HAJICBO;

') OT aHOJIa K KaTo1y

10) CraHgapTHBIN AMEKTPOAHBIN MOTCHIIMAT Y HHEPTHBIX METAJLIOB. ..

a)>0;

0) <0;

B) <0 wiu > 0;

r)=0

11) Cornacno 1 3akony @apanes, Macca BEUIECTBA, OCAXKIECHHOTO Ha 3JIEKTPOJIE, MPOTOPIUOHATb-
Ha...

a) HaIlpsDKEHUIO;

0) KOITMYECTBY BEIIECTBA;

B) COIIPOTUBJICHHUIO;

') CHJIE TOKa

12) Ilpu 31eKTpOXUMHUUYECKON KOPPO3UH METAJIa IPOUCXOIUT...

a) BOCCTAaHOBJICHHE METAJJIA;

0) BOCCTaHOBIICHUE HA aHO/IE;

B) OKHCJICHUE METaJlIa;

') OKHCIICHHE Ha KaTojie

13) Ilpu xakoii cnocoOe BhIpaskeHUsI KOHLIEHTpAalUs pacTBopa usmepsiercs B %?

a) MOJIsipHast A0JIs;

0) MOJIsIpHAsT KOHIICHTPAIIUS,

B) MaccoBasi J10JIs;

') HOpMasbHasi KOHIIEHTpaLus

14) Kax uzmensercs TemnepaTypa KMIIEHUs pacTBOpa 110 CPABHEHUIO C YUCTHIM paCTBOpUTENIEM?

a) TIOBBIIIIAETCS,

0) MOHMXKAETCS;

B) MOXET MOBBIIIATHCS WM MOHUKATHCS, B 3aBUCUMOCTH OT MPUPO/BI BEIIECTBRA;
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r') HE MEHSIeTCs

15) OcMoTHYECKOE JaBICHUE PACTBOPA HEAICKTPOIUTA MOXKHO PACCUUTATh 1O (hopMyIie. ..

a) P=KkRT;

6) P=RT;

B) P =1iRT,;

r) P=CRT

16) pH B HeWTpanbHOM cpenie paBeH...

a)<7,

0)>7,

B) 7;

r) 14

17) Kakoii Tin KpuCTaJUNTMYECKON peleTKH UMeeT Hanbosee cradbie CBsI3n?

a) aTOMHasi;

0) MoHHas,

B) MOJIEKYJISIpHAs;

') MeTaJUTHYECKast

18) Kakue 3nemMeHTbI NpOsBIIAIOT IPEUMYLIECTBEHHO METANINYECKUE CBOWCTBA?

a) S, p-JIEMEHTHI;

0) s,p,d - aMeMeHTHI;

B) p, d - 2JIeMeHTHI,

r) s,d - SIIeMEeHTHI

19)Kakoii TN KPUCTAUIMYECKOW PEIIETKH HMEIOT BEIIEeCTBAa, KOTOPHIE HE MPOBOIAT TOK B
TBEP/IOM COCTOSIHUH, HO MOTYT MIPOBOJIUTH €T0 B PACTBOPE HIIK B paciiiaBe?

a) MOJIEKYJIIpHAas;

0) MOHHas,

B) METaJUTHYECKas;

r') aTOMHast

20) Hcxons u3 3MEeKTPOHHOW KOH(MUTYpAIMH, OMPEACTUTE XUMHYECCKUN AJIEMEHT, 00JIaqarommuii
OKHUCJIUTETHHBIMU CBOMCTBAMHU.

a) 1s2 2s2 2p6

0) 1s2 2s2 2p6 3s2 3p5

B) 1s2 252 2p6 3s2 3p6 4s2

r) 1s2 2s2

21) B KOMIonaHBIX pacTBOpax IUCIIEPCHOM (a3oi SBISIOTCS:

a) TBEp/IbI€ YaCTHULIbI

0) Karu KUJAKOCTH

B) B3BECH

T') MOJICKYJIBI TA30B

22) [Ipu cmemmBanuu Macia ¢ Bojo B npucyrctsuu [TAB oGpasyercs....

a) smynbeus 1 pona

0) smynbcus 2 poaa

B) HEYCTOMYMBAs SMYJIbCHUS

r) cMech aMyibeuil 1 u 2 pona.

14.1.2. Dx3aMeHALIHOHHBbIE BONPOCHI

1. [Ipenmer xumunu. ATOMHO-MOJIEKY/sIpHas Teopus. OCHOBHbIEC MOHSTHS: aTOM, MOJIEKYyJa, HOH,
XUMHUYECKUM 31eMeHT. [IpocTsie n cinoxHble BemecTBa. Monb. MomnsipHas macca. DKBUBAJIEHT, YKBUBA-
JICHTHAs Macca.

2. CTeXMOMeTpHUYECKUE 3aKOHbBI: 3aKOH 3KBHBAJICHTOB (IIOHATHE SKBUBAJICHTA M HKBUBAIECHTHOMN
Macchl), 3aKOH IIOCTOSTHCTBA COCTaBa XUMUYECKUX COEAUHEHUH.

3. I'a30Bble 3aKOHBI: 3aKOH OOBEMHBIX OTHOLICHUH, 3aKOH ABOTaJpO, 3aKOH HKBUBAJIEHTOB.

4. CtpoeHue atomMa U NepuoAuYecKas cucreMa 31eMeHToB. KBaHTOBO-MeXaHnuecKasi MOJIENb aTo-
Ma. AtomHas opOuTans. dopma aTOMHBIX opOuTanei (s, p).

5. KBanToBsle uncna. [Ipunnun [Taymu. [Ipasuito I'yana. IIpaBuno Kneukosckoro.

6. Ilepuonnyeckas cuctemMa U NOPAIOK 3all0JIHEHUS YHEPIETUUECKUX YPOBHEN B CTPYKTYpE aToMa.
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7. Paguycbl aTOMOB M HOHOB. DJIEKTPOOTPULIATEIbHOCTh. JHEPTUsI HOHU3ALNH, CPOJICTBO K DJIEK-
TpoHy. MI3MeHeHre CBOMCTB 3JIEMEHTOB M UX COCTMHEHUH 110 IEPUOAAM U TPYIIIaM.

8. OcHOBHBIE BHU/IbI XUMHUECKOU cBsA3H. IIpupona xumuueckoi cBsi3u. XapaKTEPUCTUKA XUMHYE-
CKOM CBSI3H.

9. KoBaneHTHast CBsI3b, MEXaHU3MBI €€ 00pa30BaHuUs: OOMEHHBIH, TOHOPHO-AKIICITOPHBIH.

10. ITonsipHOCTH KOBAJICHTHOM CBSI3H. Teopus BAICHTHBIX CBA3CH M 00BSICHEHNE BAJICHTHOCTH dJIe-
MEHTOB METOJIOM BAJICHTHBIX CBs3eil. OCHOBHOE U BO3OYKICHHOE COCTOSHHE aToMa.

11. ITpocTpaHcTBEHHAs CTPYKTYpa MOJIEKYJ. THUIBI CBA3EH — O, T.

12. NonHas cBsA3b. MeTajnmnyeckast CBs3b.

13. ®usnyeckoe COCTOSIHUE BEUIECTBA. [BEpAOE TENO. DHEPrusi KPUCTALIMYECKOM PEHIETKH.
THIBI KPUCTAIIINYECKUX CTPYKTYP U UX CBOMCTBA.

14. Knaccudukanus XuMAYECKUX cOeuHEHN. bruHapHbIe coemMHEeHMs], NX OCHOBHBIE THIIBL. CTe-
nieHb okucieHus. CoctaB OMHAPHBIX COSTUHEHUH.

15. KucnoTsl, coiii, OCHOBaHMS, OKCHJIbI, KX KJIacCU(DUKAIINA U XUMUYECKHE CBOMCTBA.

16. CaoiictBa ampoTepHocTH. PeakmonHas crtocoOHOCTh aM(pOTEPHBIX OKCUIOB U THIPOKCHIIOB.

17. PactBopsl, Tumbl pactBopoB. [Iporecc pactBopenus.CriocoObl BBRIpaKEHHsI KOHIICHTpAIIUU
pacTBOpOB.

18. PacTtBopuMocTs. [lepeHachillieHHbIE PacTBOPBI. DHEpPreTuka pactBopeHus. Kpucramioruapa-
THI.

19. CgoiicTBa pacTBOpoB HedeKkTpoauToB. Ocmoc. 3akon Bant-I'odda. 3akon Payns. Temnepary-
pa KUMEHUS ¥ 3aMep3aHus paCTBOPOB.

20. Teopus s5eKTpoaUTUUECKON qucconranuu. CTeneHb AUCCOIMAIIMM, KOHCTAHTa JUCCOLUALINY.
N3oronnyeckuii koaduiment. CBoiicTBa paCTBOPOB AIEKTPOIUTOB.

21. Xumunueckaa tepmoguHamMuka. [[oHsITHE XUMHUYECKON cucTeMbl. Turbl cucteM. PaBHOBeCHOE
COCTOSIHME CUCTEMBI.

22. Tumnbl TEpMOJUHAMHYECKHX MTPOLIECCOB: 00paTUMBbIe, HeoOpaTHMbIe, CAMOIIPOU3BOJIbHBIE, PaB-
HoBecHbIe. OCHOBHEBIC MOHSTHUS TEPMOJUHAMUKYU: BHYTPEHHSS YJHEPTHsl, paboTa, TEIUIoTa.

23. Ilepssrit 3akoH TepMoauHaMuKU. [loHsTHEe >HTANBNMKU. TernoBol AhdEKT peakiuu, 3K30Tep-
MUYECKHE U HIOTEPMUUYECKHUE PEAKIUU.

24. TepMOXMMHYECKHE YpaBHEHUS M UX 0coOeHHOCTH. CTaHIapTHBIC TEIUIOTHI 00pa30BaHUS Be-
IIECTB.

25. 3akoH 'ecca, cnencrBue u3 3akoHa ['ecca. [Tonsitue suTponuu. Bropoii u TpeTuii 3aK0H TepMO-
JTUHAMUKH.

26. CaMOnTPOU30BOJIBLHBIC MTPOIECCHI. DHTATBIUUHBIA M SHTPOIMHHBINA (PAKTOPHl XUMHUECKUX PE-
akuuil. Dueprus ['uooca.

27. XuMHuueckasi KUHeTHKa. ['oMOreHHbIe U reTeporeHHble peakiuuu. CKOpOCTh XUMHUYECKON peak-
uuu. QakTopskl, BIUSIONIME HA CKOPOCTh PEAKIIUU.

28. BausiHre KOHIIEHTpAlMKM Ha CKOPOCTh PeaKIuu. 3aKOH JeHCTBYIOMMX Macc. KoHcTanTa ckopo-
CTH PEaKIHUU.

29. BausiHue Temneparypbl Ha ckopocTh peakuuu. [IpaBuno Bant-I'opda. Dneprus akruanuu u
ypaBHEHHE AppeHuyca.

30. 3aBHCUMOCTb CKOPOCTH PEAKIIMH OT Kataiu3aropa. Karamus

31. OGpatumMble 1 HeoOpaTUMbIE XMMHUYECKHE peakiu. XuMHueckoe paBHoBecue. KoHcranTa
paBHOBeCHs. 3aKOH JEHCTBYIOIMX Macc At paBHoBecud. [Tpunuun Jle-Ilarense. CaOBUT XMMUYECKOTO
paBHOBECHS.

32. OKUCIHUTENBHO-BOCCTAHOBUTEbHBIE peaklny. CTereHb OKUCIIEHUS], OKACIEHNUE U BOCCTAHOB-
JieHue. DJIEKTPOIHBIEC MPOIECChI. DIEKTPOAHbIE MOTeHIaN. YpaBHeHue HepHcera.

33. 'anpBaHUYECKUI JIEMEHT. DJIEKTPOXUMHUYECKUE MPOLECCHI. DJIEKTPOJBIKYIIAs CUJla TaJibBa-
HUYECKOTro 37ieMeHTa. CTaH1apTHBIM BOJOPOIHBIN 3JIEKTPO/I.

34. DnekTpoJiu3 B paciiyiaBe. IJIEKTPOJIU3 B paCTBOPE.

35. 3axonbl dapanes. Boixon no Toky.

36. Koppo3ust MeTaiioB: XMMUYECKas, EKTPOXUMHUYECKasI.

37. 3amura METaI0B OT KOPPO3UHU.

38. JlucniepcHbIe CUCTEMBI U UX CBOMCTBA.
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39. AncopOmus B pacTBOpax U Ha TIOBEPXHOCTHU TBEPIBIX TEII.

14.1.3. Tembl 0IPOCOB HA 3aHATHAX
PA3JIEJI 1. OCHOBHBIE ITOHATUA U 3AKOHbBI XM

1. Jlaiite omnpeneneHus MOHITUIM «atom». M3 yero oH cocTouT, uMmeeT Jiu oH 3apsaa? [lpusenure
IUTAHETApHYIO MOJIEb CTPOCHMSI aTOMa.

2. KakoB 3apsiz anektpona? 3a c4eT 4ero MpoTekaeT XUMUYECKasi peakiiysl, B YeM €€ CYLIHOCTb?

3. Uto takoe Moisiekyna? Mimeer nu oHa 3apsan? IlpuBenurte npumepsl MoiieKyll BewecTs. M3 yero
OHH COCTOSIT?

4. Yto Takoe non? Mmeer nu oH 3apan? Kakue ecTb TUIIBI HOHOB U Kak OHHU Ha3biBaroTcs? Ilpuse-
JUTE MPUMEPHI HOHOB pa3Horo Tuna. Kak o6pas3yrorcst Te win uHble TUIIBI HOHOB? OT 4ero 3aBUCHUT 3apsi
noHa?

5. [lpuBeauTte npumep XUMUYECKOTO IEMEHTA B COCTOSIHUSIX: aTOM, MoJieKyina, HoH. [losicHure, B
YeM pa3HULA MEXKAY 3TUMH TPEMsI COCTOSIHUSAMU M KAKUMU CBOMCTBaMHU 00JIa1aeT Ta WK UHAS YacTHUIIA.

6. Urto Takoe konuuecTBO BemlecTBa? Kak oHo o6o3HauaeTcs, B ueM uzMepsiercs? CKOIbKO YacTHIL
conepkuT 1 Mmonb BemecTBa? Kak 0603HayaeTcs YMCIIO YacTull?

7. Uto Takoe momsipHas Macca? Kak oHa o6o3Hauaercs, B yeM usmepsiercsi? Kak paccuurats Mo-
JSIPHYIO MaccCy BELIECTB?

8. IlpuBeaute nmpuMepsl XMMUUYECKHUX BEIIEeCTB. YTO MOKa3bIBAIOT MOJCTPOUYHBIE HHAECKCH B QOp-
MyJlaX XMMHUYECKHUX BEIIECTB?

9. Uto Takoe crexuoMeTrpuieckue ko3P duimentsi? s 4ero ux paccTapisiiOT B YPaBHCHUSX XHU-
Muueckux peakuuii? Kakossl npaBuia paccTaHOBKH K03 uinenToB? UTo MoKa3bIBaeT CTEXMOMETpHYE-
CKUI KO3(pPUIMEHT B ypaBHEHUU PEAKIINH?

10. Chopmymupyiite 3akoH ABoraapo. UTo Takoe HOpMallbHbIE ycinoBHs? UTO Takoe MOJSPHBIN
o0bem raza? Kak oH o0o3HavaeTcsi, B ueM u3Mepsiercs u yemy oH paBeH? Kakoii 00beM 3aHHMaeT ras Ko-
au4ecTBoM 1 Moib npu H.y.?

11. Kak paccuuThiBaeTcs 00bEeM rasza Npu yCIOBHUSX, OTIMYHBIX OT HOpMajibHbIX? IIpuBenure
ypaBHeHHe MenneneeBa-Kianeiipona, osicHUTE KaKue BEIMYMHBI TaM HCIIOJIb3YIOTCS.

12. IlpuBenuTe ocHOBHBIE (OPMYIBI IJI pacuera KoJIW4YecTBa BeuiecTBa. Kakue BelIWYUHBI JUIS
3TOT0 UCHONb3YOTCA?

13. Yro Takoe mpocThie U CIoXKHBIE BemecTBa? [IpuBeanTe ux kiaccudukaiuio.

14. I3 yero cocTosT OKCUBI, COJIA, KUCIIOTHI, OCHOBaHUA? UTO Takoe kuciaoTHele ocTatku? Ilpu-
BEJUTE MIPUMEPHI 3TUX COETUHEHUH.

15. Yro Takoe 3xBuBasieHT? YTO Takoe (GakTop S3KBUBAJIEHTHOCTH U KakK OH o0o3HavaeTcs? Kak ero
MOJKHO paccuuTaTh? [|Jig KaKuX 3JIEMEHTOB OH SIBJIIETCS TOCTOSHHBIM U niouemy? IlpuBenute npumepsl.

16. Kak paccuntaTh 5KBUBAJIEHTHYIO Maccy MPOCTHIX U CIOXKHBIX BewecTs? [IpuBenure popmysl,
MOSICHUTE KaKHe BEJIMYMHBI B HUX HCTonb3yoTcs. Kak 0003HavaeTcsi SKBUBaJIEHTHAs! Macca, B YeM U3Me-
psercs?

17. Yro Takoe »KBHBaJICHTHBIA 00beM Taza? Kak ero moxxno paccumrtats? [Ipusenure Gopmymy,
MOSICHUTE KaKUE€ BEJIMUUHBI TaM UCIOJIb3YIOTCS.

18. ChopmynupyiiTe 3aKOH FKBUBAJICHTOB, MPUBEIUTE €r0 MaTeMaTHUeCKoe BhIpakeHue. [IpuBe-
JUTE IPUMEP IIPUMEHEHHUS ITOr0 3aKOHA.

19. ChopmynupyiiTe 3aKOH IMOCTOSHCTBA cOCTaBa BemecTBa. Yto Takoe Oepromnuanl? [Ipusenure
IIPUMEPBI BELECTB IOCTOSTHHOIO ¥ HEITOCTOSIHHOT'O COCTaBa.

20. Chopmynupyiite 3aKk0H ABOraipo U CIEICTBUS U3 HETO, MOSICHUTE Ha IIPUMEPE.

21. ChopmynupyiiTe 3aKOH 0ObEMHBIX OTHOLICHUH, TOSICHUTE, JJIs KAKUX PACYETOB OH MMPUMEHUM.

22. ChopmynupyiiTe 3aKOH COXpaHEHHS MacChl BEILIECTBA.

PA3JIEJI 2. DHEPTETUKA XUMNWYECKUX TTPOLIECCOB. XUMNYECKAS TEPMOAWHA -
MUKA.

1. Yto u3zydaetr xuMuyeckasi TepMOAMHAMUKA?
2. JlaiiTe onpeneneHne NOHATUIO «XUMUYECKasi CUCTEMAY.
3. [lepeuncnure TUIIBI XUMUYECKUX CUCTEM, JJATE UX XapakTepucTUKy. [IpuBennuTe npumepsl.
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4. Kakue napaMeTpsl BIUSAIOT HA TEPMOJANHAMUYECKOE COCTOSIHUE CUCTEMbI? UTO Takoe cTaHaapT-
HbIE yCJIOBUs?

5. UeM xapakTepusyeTcsi TEpMOAMHAMUYECKOE PABHOBECUE CUCTEMBI?

6. Kakue TUNbl TEPMOAMHAMMYECKHUX MPOLECCOB MOTYT MPOTEKAaTh B XWUMHUYECKUX CHCTEMAX?
JlaiiTe X XapakTEpUCTHUKY.

7. Chopmymupyiite 1 3aK0OH TEPMOJMHAMUKH, 3aMUIITUTE €0 MaTeMaTHYeCKOe BhIpakeHue. Jlaiite
OTIpeieNIeHUE TOHATHUAM «TEIUIOTa», «padoTay, «BHYTPEHH:S 3Heprus». Kak MOXXHO MHTEpIpEeTUPOBATH
3TOT 3aKOH NPUMEHUTENBHO K XUMHUECKOMY Mpoueccy?

8. Kakas pabora yarie BCero coBepIaroTcsi B XuMHueckux cucremax? Kak ee MoxxHO paccunTarsh?

9. Naiite onpenenenne suTanbnmn. Kak ee MoxkHo paccuntats?. Kak oHa 0603Ha4aeTcs, B 4eM U3-
mepsietcs?

10. Yo Takoe TermoBoit 3¢ ekt peaknun? Kak oH 0003HaUaeTcs1, B 4eM U3MEPSETCs, YeMy OH pa-
BEH IIPU MOCTOSHHOM JaBieHuM? [laiiTe onpeneneHue 5K30- U 3HAOTEPMHUUECKON peakuuu. YTo MOXXHO
CKazaTh O TEII0BOM 3 (dexTe 00paTMMOro XMMHUYIECKOTO mporecca?

11. Yto uzydaet tepmoxumusa? Uto Takoe Tepmoxumudeckoe ypaBHeHue? Ilepeuncnure ocobeH-
HOCTH 3aIACH TEPMOXUMUYECKUX YPABHEHUM.

12. Yro Takoe cTaHgapTHas SHTAIbIM 0Opa3zoBanus BemecTBa? Kak ona 0003Hayaercs, B YeM U3-
MepseTCs U KaKUe 3HAYEHUSI MOYKET IPUHUMATh?

13. Chopmymupyiite 3akon ['ecca. [losicHUTE CMBICHT 3TOTO 3aKOHA HA IPUMEPE XUMUYECKON peak-
117078

14. Chopmynupyiite cneactue u3 3akona ['ecca. [IpuBenute MmareMaTHuecKoe BhIpAXKEHUE, MOSIC-
HUTE, U pacyeTa Kakol BEIMYUHBI OHO IIPUMEHSIETCSI.

15. Yro takoe suTponua? B yem oHa u3mepsiercs, kak o6o3Hayaercsa? Kak ee MOXKHO pacCuuTaTh?
Ot kakux (GpakTOpoB OHA 3aBUCHUT?

16. IlosicHuTe Ha pUMeEpe, KaK U3MEHSIETCS] SHTPOIUS BELIECTBA IIPU MOBBILIEHUH TEMIIEPATYPHI.
C uyeM cBsI3aHBI 3T U3MEHEHUsA? B KakoM arperaTHOM COCTOSIHMM SHTPOIUS caMasl BBICOKas U IoueMy?

17. Yro Takoe cTaHIapTHAs SHTPOIINS BEIIECTBA, KaK OHa 0003HAYAETCS, B YeM U3MEpSeTCs?

18. Kak MO>XHO paccuuTaTh U3MEHEHHE YHTPOIUHU B MIPOIECCE XUMUUYECKUX peakuuii? [IpuBenure
MaTEMaTU4ECKOE BbIPAKEHHUE.

19. Chopmynupyiite 2 3aKOH TepMOAMHAMUKH. JIJIT KaKMX CUCTEM OH mpuMeHUM? MOXeT i pe-
aKUUs MpOTeKaTh ¢ yMeHbIIeHueM >HTponuu? Kakue nBa ¢akTopa sIBISIOTCS IBMXKYILEH CHIION camo-
IIPOU3BOJIBHOTO MMPOTEKaHUS peakuun?

20. Kak paccuutats sHepruto ['mo6oca? Kak ona o6o3nauaercs, B ueM usmepsierca? s yero uc-
MOJIb3yeTCs 3Ta BelnnunHA? KakoBBI KPpUTEpHM CaMOIPOM3BOJIBHOTO MPOTEKAHMS PEAKIUU B MPSIMOM H
00paTHOM HamNpaBJICHUU?

PA3JIEJI 3. XUMMNYECKAA KUHETUKA. XUMNYECKOE PABHOBECHE.

1. Yro n3yvaer XumMHuecKass KHHETHKA?

2. Yrto takoe xoHueHtpanus? Kak ona o6o3naugaercs? Kak W3MEHSIETCS KOHICHTPAIIUS UCXOIHBIX
peareHToB U MPOJYKTOB MpH npoTtekaHuu peakuuu? [Ipuseaure npumep.

3. JaliTe ompeneneHne CKOPOCTH XUMHUEeCKor peakiuu. Kak ona o6o3Hauaercsa? Kak ee MOXHO
paccuutath? YTO Takoe 3J€MEHTApHBIN aKT PEaKIUK?

4. Yto TaKkoe TOMOT'€HHBIE U TeTeporeHHbie peakuuu? [IpuBeaure npumMepsl.

5. Uto Takoe oOparumblie 1 HeoOpaTuMble peakuuu? [IpuBenuTe npuMepsl.

6. OT kakux (PaKTOPOB 3aBUCUT CKOPOCTh XUMHUIECKON peaKIuu?

7. Kak n3MeHseTcs CKOpPOCTh NPU M3MEHEHUU CTENEHU JUCIEPCHOCTH, arperaTHOro COCTOSHUS,
BHEIITHETO SHEPreTUYECKOr0 BO3ACHCTBHSA?

8. Kak 3aBHCHUT CKOPOCTh XMMUUECKOH peaKIIMK OT KOHLIEHTPALMil peareHToB?

9. ChopmynmupyiiTe 3aKOH JIEUCTBYIOIIUX MaccC I CKOPOCTH XUMHUYECKoi peakuuu. [IpuBenure
€ro MareMaTHiecKkoe BbIpaxeHue. [losicHuTe, Kakue BEJIMYMHBI UCIOJIb3YIOTCS B 3TOM BBIpaXeHUHU. UTO
TaKO€ KMHETHYECKOoe ypaBHeHHE peakinuu? Kakue ects mpaBwia 3anucu 3IM miig peakuuii ¢ yyactTuem
TBEPBIX U Ta3000pa3HbIX BEIIECTB?

10. Yro Takoe koHCTaHTa ckopocTH peaknun? Kak ona o6o3navaercs? OT yero oHa 3aBUCHUT?
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11. Kak 3aBUCUT CKOPOCTb XUMHUYECKON PEAKIIUH OT TeMrieparypbl? OTBET NOSICHUTE.

12. Chopmynupyiite npaBuio Baat-T'odda, mpuBeanre ero MareMaTH4eCKOE BBIPAKCHHE.

13. Yto moka3eiBaeT TeMmeparypHblii ko3dduuueHT ckopoct peakuuu? Kak oH o6o3HavaeTcs U
4eMy MOKET OBITh paBeH?

14. Uro takoe 3¢ddextuBHOE coymapenue yactun? Kak u3MeHseTcs HEepreTHKa CUCTEMbI NpPHU
nepexoJie OT UCXOAHBIX peareHTaM K npoaykram peakuuu? IIpuenute rpaduueckuil npumep, OTBET MO-
SCHUTE.

15. Yro Takoe sHeprus aktuBanuu peakuun? Kak ona o6o3Havdaercs, B ueM u3mepsercs? OT gero
oHa 3aBUcHUT? Kak cBsI3aHBI CKOPOCTh PEAKLIMU U YHEPTHsI aKTUBALIUN?

16. [IpuBeaute ypaBuenune Appenuyca. [losicHuTe, Kakiue BETMYMHBI B HETO BXOJAT U KaKylO 3aBH -
CUMOCTb YCTaHABJIMBAET 3TO YPABHEHHUE.

17. Yto Takoe kaTanuzarop? KakoB MeXaHU3M JIEUCTBUA KaTaiauzaropa?

18. aiite ompeneneHre XMMHUYECKOro paBHOBecHs. UTO Takoe paBHOBECHAsl KOHILIEHTpalUs Be-
mecTtB? Kak oHa o0o3HayaeTcs?

19. Yto Takoe koHcTaHTa paBHOBecusa? Kak oHa o0o3Havyaercs? Hanummre MareMaTnueckoe BbI-
paskeHHe JUId KOHCTAHThl paBHOBECHS, IOACHUTE, KAaKHE€ BEJIMYMHBI TaM UCHONb3YroTCs? KakoBbl mpaBuia
3alMCH KOHCTAHTBhI PAaBHOBECHS, €CIIM B XMMUYECKOM peaklUy y4acTBYIOT TBEpIbIC MM T'a3000pa3HbIe
BelecTa?

20. Kakue (axropsl BIUSIOT HA CMELICHHE XMMUYecKoro paBHoBecusi? IlosicHure, 4To 03HayaeT
CMeEIlEHNE XUMUYECKOTO PABHOBECHSI «BJIEBOY, «BIIPABO»?

21. Chopmynupyiite npuniun Jle-Illarense. Kyna cmemiaercss paBHOBECHE MPU MOBBIMICHUU HITU
HNOHWKEHUH TeMIIepaTyphl, AaBICHUS, KOHIIEHTPpALUU?

PA3JIEJI 4. DJIEKTPOXUMHMWYECKUE ITPOLECCBI. KOPPO3MA METAJIJIOB.

1. Uto u3ydaeT 37eKTpOoXuMHUsi? 3a CUET Yero MpOTEKAIOT AIEKTPOXUMHUYECKHUE TTPOIIECCHI?

2. YTO Takoe OKMCIUTENbHO-BOCCTAHOBUTENBHBIE peakiuu? JlaiiTe onpeaesieHne NOHATHIM «CTe-
IIEHb OKHCIICHUS», «BOCCTAHOBUTENBY, «OKUCIUTENb», «OKHUCICHHE», «BOCCTaHOBIeHHE». [IpuBenure
IIPUMEPBI.

3. Yro Takoe 31ekTpoasl? M3 yero u3 uzroraBnuparoT? Kakue mpoiecchbl IPOUCXOAAT Ha MOBEPX-
HOCTH METaJUIMYECKOTO IEKTPOJa P MOIPYKEHUH €TI0 B paCTBOP MOHOB 3TOTO e MeTasuia?

4. Kak o0pa3yercst TBOWHOM 3IEKTpUUYECKUi cJIoi? UTO Takoe 3MeKTPOIHBINA MOTEHITHANT?

5. Yrto Takoe paBHOBECHBIH 371eKTpoHbII noTeHuuan? Kak o o603Hauaercs, B 4eM u3Mepsercs?
Urto xapakrepusyer 3T1a BenuuuHa? OT 4yero oHa 3aBUCUT?

6. Uto Takoe cTaHIapTHBII BOIOPOAHBIN 31eKTpoa? st yero oH ucnoisbs3dyercs? Yemy paBeH ero
ANEKTPOAHBIA MOTEHIAT?

7. Uto Takoe CTaHAAPTHBINA >IEKTPOIHBIN moreHman Metaa? Kak on o6o3Hauaercs, B 4eM U3-
MepseTcsa? Uto xapakrepusyeT NaHHas BenuurHa? Kakue 3HaueHus OHa MOKET MPUHUMATh?

8. OT xakux (PaKTOpOB 3aBUCHUT 3JIEKTPOAHBIN moTeHuuan? [IpuBeauTe MoiHOE U COKPAILICHHOE
ypaBHeHus1 HepHcra. [losicHuTe, Kakue BeIUYMHBI TaM HCIOJIB3YIOTCS. B Kakux ciaydasx MCHOJIb3YIOTCS
3TH ypaBHEHUS?

9. Uto moka3pIBaeT Psij JIEKTPOXUMHUUECKUX HaNpssKeHU MeTaioB? Kak pacnoyioxkeHbl MeTa-
761 B 3ToM psany? C uem cBsi3aHa BOCCTAHOBHUTEIbHAS CIOCOOHOCTh METAJIIOB?

10. YUto Takoe rampBaHu4eckuii anemMeHT? U3 yero on cocrout? M300pa3ute yCTpONWCTBO rajbBa-
HUYECKOT'0 3JIEMEHTA.

11. Kak 3apsi’KeHbl KaToJl M aHOJI B TaJIbBaHUUECKOM 3yieMeHTe? Kakue npouecchl IpoTeKarT y UX
noBepxHocTu? 1716 BOZHUKAET 3JIEKTPUUECKHUI TOK B TajlbBaHUYECKOM 3j1eMeHTe? B kakoM HalpaBlieHUU
JBHUKYTCS JJIEKTPOHBI B TAJIbBAHUYECKOM JIEMEHTE?

12. Ha nmpumepe raqpBaHHUYECKOTO 3eMeHTa JlaHmamsa-Skobu pacckakure Kakue 3JeKTpOXUMUYe-
CKH€ MPOLECCHI TaM NpoTeKaroT. Hanuinre ypaBHEHUS peakluid Ha KaToJle U aHOJIE.

13. Kak 3anuchIBaeTcsi cxeMa rajibBaHu4eckoro anemenTa? [IpuBeaure npumep.

14. Yto Takoe 3JIEKTPOABIIKYIAsl Cuia rajibBaHudeckoro snementa? Kak ona oOo3HauaeTcs, B
yeM u3mepsiercs? Kak ee MOXHO paccuuTars?

15. Yto Takoe smektposn3? M3 4ero cocTouT cuctema, rae mpoTekaeT aekTponn3? M3obpasute
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rpadu4ecKH.

16. Kak 3apsiKeHbl KaToJl U aHOJ IIpH 3JIeKTpon3e? Kakue npoueccrl NpoTeKanT Yy MOBEPXHOCTH
AJEKTPOAOB?

17. Kakue TUIbl 3JE€KTPOJOB HCIOIB3YIOTCS MpH 3ekTposnse? M3 yero oHu M3roTaBiuBarOTCA?
IIpuBenuTe npUMepsI.

18. KakoBbl 3aKOHOMEPHOCTH MPOTEKAaHMs SJIEKTpoJu3a B paciuiaBax? Kakue mponeccsl mpoTe-
KaroT Ha aHoze u karozae? Ilpusenure npumep.

19. KakoBbl 3aKOHOMEPHOCTH MPOTEKAHMS IJIEKTpoJin3a B pacTBopax? Kakue mponeccsl mpoTe-
KaroT Ha aHoze u karozae? IIpuBenure npumepsl.

20. Chopmymmpyiite 1 u 2 3akonsr Papanes. [IpuBeaure nx MareMatudeckoe Beipakenue. [losic-
HUTE, KAKUE BEJIMYMHBI TaM MCTOJIB3YIOTCA U UX €AMHUIIBI n3MepeHust. sl Kakux pacueToB MPUMEHUMBI
9TH 3aKOHBI?

21. Yro Takoe BbIXo[ 1O TOKY? Kak ero MoxHO paccuuTath?

22. Yto Takoe Koppo3us MeTauioB? Yem xapakrepusyercs nporecc koppo3un? [louemy xoppo3ust
HEraTUBHO BJIUSIET HA METAJJTMYECKUE KOHCTPYKIIUU U U3IEIUS?

23. Uto Takoe xummueckas kopposus? B kakux cpemax oHa mporekaer? Kakue ObIBarOT THITBI XH-
Mudeckoi kopposuun? Ilpusenure npumepsl.

24. B 4eM 3aKiIio4aeTcsl MeXaHU3M XMMHUYECKON Koppo3uu? Hanuimure ypaBHEHUS peakivid, pu-
BEJUTE IIPUMEPHI.

25. Ot xakux ($aKkTOpOB 3aBUCUT CKOPOCTh XUMHUECKON Koppo3uu? [ToueMy y HEKOTOPBIX MeTalI-
JIOB CO BPEMEHEM CKOpPOCTh Kopposuu 3amemisierca? Kakas cpena cmiocoOCTByeT MPOTEKaHUIO KOPPO3UU?
[IpuBeaute npumepsl. [louemy ¢ pocTom TeMIiepaTypbl CKOPOCTh KOPPO3UHU BO3pACTAET?

26. Kakue mecTa B U3AEIUAX U KOHCTPYKIMSIX SABJISIOTCS KOPPO3UOHHO ONACHBIMU U IToueMy?

27. Uto Takoe 3JIeKTpOXuMHUUYECcKas Koppo3us? B kakux cpegax oHa mpoTeKaeT?

28. B uem 3akit04aeTcsi MEXaHU3M AIIEKTpOXUMHUYECKoN koppo3uu? Kakas cpena eit criocoOcTBy-
er?

29. Ha npumMepe KOppO3UHU CTalIM KUCIOPOAOM BO3AyXa BO BIAKHOH Cpele MOSCHUTE MEXaHU3M
MIPOTEKAaHMS SJIEKTPOXUMHUYECKON KOPPO3HUH.

30. Kakue meramisl Hanbosee moaBep>keHbl kKoppo3unu? IloyeMy HEKOTOpbIe METallIbl, HECMOTPS
Ha MX BBICOKYIO BOCCTaHOBHUTEIbHYIO CIIOCOOHOCTH, HE MoaBepraiorcsi kopposuu? Ilpusenurte npumepsl
TaKUX METAJLIOB.

31. [lepeuncaure METOBI 3aLIUTHI METAJJIOB OT KOPPO3HH.

32. Yto Takoe nerupoBaHue MetauioB? Kakue BemiecTBa BBHICTYMAIOT JISTHPYIOUIMMHU J100aBKaMu
Y KaK OHU BIIMAIOT Ha cBoMcTBa Metaya? [loyemy mpu JermpoBaHHM MeTalla CKOPOCTh KOPPO3UM 3a-
memisiercs? Yem 00yCIOBIEHO TO, YTO COBPEMEHHBIE CTAJIU SIBJIAIOTCS HEP)KaBEIOLTMMHU?

33. Yto Takoe 3aluTHbBIE MOKPHITUS? 3 4ero OHM U3roTaBiInBarOTCs?

34. B yeMm oTiMuYM€ KAaTOAHBIX M AHOJAHBIX METa/NIMYecKuX NOKpbITUi? [losicHuTEe MexaHu3M 3a-
IIUTHI TAKUX MMOKPBITUI Ha npuMepax. Kakue HeToCTaTKK €CTh y TOTO WM MHOTO THIIA MTOKPBITHSA?

35. V3 4yero u3roTaBiMBalOT HEMETAITMYECKHE 3alluTHbIE TOKpbITUA? [IpuBeaute npumepst. Ka-
KOBBI HEJIOCTATKH TaKUX IMOKPBITHI?

36. Ha uem ocHOBaHBI METO/IbI MIEKTPOXUMHUUECKOM 3aUThI? [I0sICHUTE MEXaHU3M 2JIEKTPOXUMHU -
YECKOW 3alUThl HA MPUMEPE METoa MPOTEKTOPHOM 3aIIUThI CTaJILHOTO TPYOOIPOBOIa B MOPCKOM BOJIE.

37. YUro Takoe kaToaHas U aHoAHad 3amuTa? IloscHUTE MEXaHU3M 3aIUThI HA IPUMEpax.

38. Pacckaxkxute 00 M3BMEHEHHH CBOMCTB KOPPO3UOHHOM cpenbl. Kakumu cnocobaMu OHO JOCTHTa-
ercs?

39. Kakue ¢akTtopsl HY)KHO YYHUTHIBATh NMPU KOHCTPYMPOBAHUU W3JEIHM, YTOOBI TIPEIOTBPATUTD
IIPOLIECCHI TPOTEKAHUSI KOPPO3UU?

PA3JIEJI 5. PACTBOPEL.

1. Uto Takoe pacTBOp, paCTBOPEHHOE BEILECTBO, pacTBopureis? IIpuBenure npumepsl. [lpusenu-
Te KJIacCU(PUKAIIUIO paCTBOPOB.

2. KakoBbI CXOJICTBA/OTIAMYHUS PACTBOPOB C MEXAHUYECKHMMU CMECSIMH U XMMUYECKHUMH COCTUHE-
HusMu? UTo 13 ce0s MpeacTaBisieT pacTBOP, COTJIACHO COBPEMEHHBIM ITPEICTABICHUSIM?
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3. OnuiuTe Mpolecc pacTBOPEHUsI TBEPIOTO Tella B >KUIKOM pacTtBoputene. Kak mpoucxomut
KpUCTaIn3amnus?

4. Yto takoe KoHIeHTpauusa? UTo Takoe HACBHIIICHHBIN, pa30aBlCHHBIH, KOHICHTPHUPOBAHHBIN
pactBop?

5. Onummre crnocoObl BEIPAKEHUS KOHIIEHTPAIIUU PACTBOPOB, MIPUBEIUTE 0003HAUCHHUS, POPMYIIBI
JUISL pacueTa KOHUEHTPALUH, eINHUIBI U3MEPEHUs (MaccoBasl J10JIs, MOJISIpHAsl OJIsl, MOJISIpHAsl KOHIIEH-
Tparws, MOJISTTbHAS KOHIIEHTpAIIMsl, HOpMaJlbHAasl KOHIIEHTpanusi, TUTp). Kak MOXKHO KpaTKo 0003HAYUTH
€IMHUILIBI U3MEPEHUST MOJISIPHON M HOpMalibHOU KoHIleHTpauuu? [Tpusenure npumep. Kak paccunuteiaer-
CsI KBUBAJICHT JJISI KHCJIOT, OCHOBAHUM, COJICH?

6. Uto Takoe pactBopuMocTh? [IpuBenuTe KiraccupuKamio BEMECTB MO UX pacTBopuMocTu. Kak
BIIUSIET MOJSIPHOCTh BEIIECTB HAa MX pacTBopuMocTh? Kak BiMsieT TemriepaTypa Ha pacTBOPUMOCTh Be-
IIeCTB?

7. YTo Takoe NepeHaChIIEHHbIN pacTBOp? B KakuX yCIOBHSX €r0 MOXKHO MONY4YUTh? B Kakux ciy-
yasx U30bITOK PACTBOPEHHOI'O BEIIECTBA HAUMHAET BBINAAATh B 0CAI0K U3 MEPEHACHIIIEHHOTO pacTBopa?

8. Kakue mporeccsl mpoTekaroT npu odpazoBaHuu pactBopa? Kak M3MeHsSeTCs IPH 3TOM SHEPTHs
cucreMbl? Kakumu dakropamu onpeaensercs TerioBoi 3¢ GeKT nmporecca pacTBOPECHUsI?

9. Uto Takoe conpBaTAIMs, TUAPATAIIHS, CONBBATHI, TUAPATHI? UTO MPEACTaBISAIOT COOO0M KpHCTam-
noruaparbl? [IpuBeaute nmpumepsl. Uem o0ycioBIeHO 00pa30BaHKe KPUCTAILIOTHIPATOB?

10. Yro Takoe AJIEKTPOIUTHI, HEWIEKTpoauThl? Kakue BelecTBa OTHOCITCS K TOMY WJIM MHOMY
tury? Uto Takoe anmekTposmTrydeckas auccormanusa? Yto Takoe M30TOHHUECKUH KO PHUITMEHT, ueMy OH
MOJKET OBITh PaBeH, OT YETO 3aBUCUT?

11. Yto Takoe crenens auccormanun? Kakue BemecTtBa OTHOCITCSA K CIIA0OBIM M CHJIBHBIM DJIEK-
TpoauTaM U nouemy? OT 4ero 3aBUCUT CTENEHb TUCCOLMALINN?

12. Yto Takoe Kaxkymiasics CTeNneHb nucconranuu? s Kakux pacTBOPOB MPUMEHUMO 3TO MOHS -
tue? Kak ee MOXHO paccuuTarh?

13. Kak 3anuchIBaeTcs BRIpaXKeHUE KOHCTAHTBI JUCCOIMAITIH JJIS CIIA0BIX AMeKTpoauToB? OT yero
3aBUCUT KOHCTaHTa Auccounannu? YTo moka3piBaeT 3Ta BeIuYrHa?

14. TlpuBenute 3akoH paszBeneHus OcraBanbaa. Kak 3aBUCUT CTE€NEHb TUCCOLMAIMUA OT KOHIICH -
TpaLuu JIEKTpoauTa?

15. TlpuBeauTe ypaBHEHUE DSJIEKTPOIMTUYECKON IUCCONMAnUU BOAbl. K KakoMy THITy 3J€KTpO-
JUTOB OHA OTHOCHUTCS?

16. Uto Takoe noHHOE npou3BeieHne Boabl? YeMy oHO paBHO? UeMy paBHA KOHIIEHTPAIUSI HOHOB
BOJIOPOJIa U TUJIPOKCOTPYIIN B HEUTpasibHOM pacTBope? KakoBO MX COOTHOIIEHHUE B KUCIOW U IIEIOYHOM
cpene?

17. Yo Takoe BOIOpOIHBIN MoKa3arenb? Kakue 3HaueHus oH MoKeT npuHuMaTh? Kak oH paccuu-
ThiBaeTcsA? Kak onpenenuTs xapakrep cpebl M0 3HAYCHUIO BOJOPOJHOTO TTOKa3aTes?

18. Yto Takoe KOJITUraTUBHBIE CBOMCTBA PACTBOPOB?

19. YUrto takoe ocmoc? Ilosicaute, mpuBenute mpumep. Ha kakoM (u3nMdecKoM sSIBICHUHM OCHOBAH
ocmoc?

20. Yro takoe ocMoTuyeckoe AaBieHue? [Ipu kakux ycloBHUSAX ONpEAEsIeTCS OCMOTHYECKOE TaB-
nenue? Kak ero Mo>XKHO paccuuTath JIsl PACTBOPOB HEANEKTPOIUTOB M pacTBOPOB 3ekTponutoB? [Ipuse-
nute 3akoH Bant-I'odda. [l kakux cuctem oH cripaBeyiuB?

21. Kak u3MeHseTCs AaBJIeHUE HACBILEHHOTO [1apa pacTBOpa 110 CPABHEHUIO C YUCTHIM PacTBOPHU-
tenem? [IpuBenure 3akoH Paymst 1151 HEANEKTPOIUTOB U SJIEKTPOIUTOB.

22. Kak u3MeHsI0TCs TeMIiepaTypa 3aMep3aHusi pacTBOpa U TeMIiepaTypa KUIIEHHsSI pacTBOpa IO
CPaBHEHHUIO C YUCThIM pacTBopureneM? Kak MOXXHO pacCuMTaTh U3MEHEHHE TEMIEPATyphl ISl HEIJIEK-
TPOJUTOB U IEKTPOIUTOB? OT 4ero 3aBUCAT KPUOCKOMMYECKAs U Y0YITHOCKOMUYECKas TIOCTOSTHHEIE?

PA3JIEJT 6. CTPOEHUE ATOMA. IIEPUOJIMYECKHI 3AKOH U ITEPUOJUYECKAS CH-
CTEMA XUMHWYECKHUX OJIEMEHTOB JI.N.MEH/IEJIEEBA. XUMWYECKAS CBA3b

1. OnumuTe MmIaHeTapHyI MOJETb CTpoeHus: atoMa (Monens Pesepdopaa), mokaxkure rpadude-

CKH.
2. Ha yem ocHOBaHa coBpeMeHHass Mojzeib cTpoeHus: aroma? Kak paccMarpuBaeTcsi 3JIE€KTPOH U
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€ro ABMKEHHUE B ATOU Mojenu?

3. Urto Takoe anekTponHoe ob6mako? [IpuBenure rpadguvecku mpuMep JEKTPOHHOTO 00Iaka aToMa
BoJopoaa. Kak M3MeHseTCsl MIOTHOCTh JEKTPOHHOTO o0aka Mo Mepe yHaJleHUs OT sapa U mouemy?
Nmeet mu 35eKTpoHHOE 00J1aKO TPaHUIIBI?

4. Yro takoe aromHas opoutanb (AO)? Ilouemy AO moryT umeTh pasHble pazmepbl? Kak 310
BIIUSICT Ha cBo¥cTBa aToMa? Kak o0o3HavaroTcs rpaduecky aTOMHBIE OpOUTAN, SJICKTPOHBI Ha OpOUTa-
nsx?

5. IlepeuncnuTe KBaHTOBBIE yKca. [y yero oHn ucnodb3yrorca? [louemy Henb3st onucaTh dJeK -
TPOH C MOMOILBIO TIOHATHH Kilaccuyeckoil pu3uku (Macca, KOOpAWHATa, UMITYJIbC U T.1.)7

6. Kak o6o03Hauaercs rinaBHoe KkBaHTOBOE 4nciio? Kakue 3HaueHus: MpUHUMAET IJIaBHOE KBAaHTOBOE
yucio? 3a uto oHO oTBevaeT? YTo Takoe HIHEPreTHYeCKuil ypoBeHb (3JIEKTPOHHBIN €0 )?

7. DNEKTPOHBI KAKOTO SHEPrEeTUYECKOI0 YPOBHSI UMEIOT HAMMEHBIIIYIO SHEPTrUi0? DJIEKTPOHBI Ka-
KOT'O PHEPTEeTHUECKOT0 YPOBHS HAaXO[ATCs Hanbosee OJIM3KO K sApy U noyemy? Kak cBs3aH pazmep aToM-
HOM opOuTa M U IMIaBHOE KBaHTOBOE uncio? [IpuBeaure rpaduueckuii mpuMep MHOTOJIEKTPOHHOTO aTo-
Ma, TIOSICHUTE OTBET.

8. Kak o0o3HauaeTcsi moOouHOE KBaHTOBOE yucio? 3a 4To OHO oTBeyaer? Kakue 3Ha4eHUS OHO
npunumaet? Kakoii ¢popme opOutanu oHu coorBercTBytoT? IlpuBeaute rpapudeckue npumepsl. Uto Ta-
KO€ SHEPreTUYECKUN MOAYPOBEHb?

9. Kak npoucxoauT paciielieHue SJHEPreTHIeCKUX ypoBHEN Ha ogypoBHH? Ckonbko AO U 3rek-
TPOHOB MOKET BKJIIOUATh MOypOBEHb TOTr0 Win HHOro Tuna? [lokaxure rpadguyecku.

10. Kak 0003HadaeTCss MarHUTHOE KBAaHTOBOE 4Kcio? 3a 4yTo oHO oTBevaeT? Kakue 3Ha4eHUs OHO
MpUHUMAET JJi1 opoutanei paznoro tuna? [Ipuseaute rpaduyuecke mpuMepsl.

11. Yro Takoe ciuH? Kak o0o3Ha4yaeTcsi cimHOBOE KBaHTOBOE uKcio? Kakue 3HaueHHsI OHO IMpH-
HuMaeT? Yto Takoe mapasuiesbHbIe U aHTUIapayienbHbie cuHbl? [IpuBeauTe rpaduueckue mpuMepsl.

12. Chopmymupyiire npunnun [laymi. CKOTbKO 3JIEKTPOHOB MOTYT HAXOAUTHCS HA OHOM aTOM-
Ho#t opOuTanmu? KakoBsl ux cnuabl? [IpuBenure rpadudeckuii mpumep.

13. Chopmymupyiite mpaBmiio KiedkoBckoro. OObSICHUTE € €r0 MOMOIIBIO, TOYEMY TIPU 3aTO0THE-
HUU DHEPTeTUYECKUX YPOBHEH 3JIEKTPOHAMU CHavalla 3aroJIHAETCS YPOBEHb 0S, a MOTOM yXe ypoBeHb Sd.

14. Chopmymupyiite npasuio ['yuna. I[lpusenute rpadudeckuit npumep ans d-nogyposus. Kak
OyIeT MPOUCXOIUTH MOJIOBUHHOE 3aII0JIHEHHE 3TOTO MOAYPOBHSA?

15. KakoB nopsii0oK 3alOHEHUs] SHEPTETUUECKUX YPOBHEW M MOAYpOBHENH? UTO Takoe JIEKTPOH-
Has KoH(purypamus aroma (3nexktporHas ¢opmyna)? Kak ona 3amuceiBaerca? Kakue 37eKTpOHHBIE KOH-
burypamnuu sBISIOTCA YCTONUYNBBEIMU?

16. ChopmynupyiTe NEpUOTUICCKUANA 3aKOH.

17. Kakyto cTpykTypy umMeeT tabiauua MenzaeneeBa? YKaXUTe, KaK ONPEACTUTh Nepuo, TpyIy,
MOJTPYIIITY.

18. C Touku 3peHus MEKTPOHHON KOH(UTYpaLlMU aTOMa, YTO MMOKa3bIBa€T HOMEp JIEMEHTa B TIe-
PUOANYECKON CUCTEME, HOMED Tpymibl, HoMep nepuona? [lpusenure npumep.

19. Ha xakue ceMeicTBa pa3ensioTcs 2JIeMeHThI B Tabiuie Menaeneea? Yem 31o 00yciioBieHO?
Kakumu cBoiicTBaMu OoHU 00J1a1ar0T (MeTauTHYecKue, HeMmeTauindeckue)? K kakum cemencTBaM OTHO-
CSITCSL DIIEMEHTHI TTIaBHBIX M M0O0UHBIX noarpymnm? IlpuBenute npumepsbl. Kak M3MEHSIOTCS MeTaIU4e-
CKHE U HEMETaJUIMYECKUE CBOMCTBA MO neprojaM u rpynnam? [IpuBeaure npumMepsl.

20. Yem ompenensieTcsi BAICHTHOCTh XMMHUYECKOTO 3JIEMEHTa B TNIABHBIX M MOOOYHBIX MOITPYII-
nax? Kakue 371eKTpOHBI ABIISIOTCS BAJIEHTHBIMU M MOTYT NMPUHUMATh y4acThe B OOpa30oBaHUU XUMHUYE-
CKOM CcBsA3U?

21. Yro Takoe sHeprus nonmzanuu’? Kak ona mamensercs mno nepuogam u rpymmam? OObscHUTE
noueMy. [IpuBenure npumepsl. Kak 370 BIMsieT Ha XMMHYECKHUE CBOMCTBA 3JIEMEHTOB? Y KaKUX AJIEMEH-
TOB HU3KHE YHEPIHH HOHU3AIUH U ITouemMy?

22. Yro Takoe CpoJCTBO K AMeKTpoHy? Kak oHO u3mensercs no nepuogam u rpynmnam? OObsicHUTE
novemy. [IpuBenure npumepsl. Kak OHO BIMSET HA XUMUYECKUE CBOMCTBA AJIEMEHTOB? Y KaKUX 3JIE€MEH-
TOB BBICOKOE CPOJCTBO K 3JIEKTPOHY U Iouemy?

23. Kak U3MEeHSI0TCS paguychl aTOMOB M MOHOB 110 TiepuoAam u rpynmnam? Kak 3To BIHSIET HA XU -
MUYECKHe CBOMCTBaA dreMeHTOB? [IpuBenuTe mpuMepsl. Y KakuX 3JIEMEHTOB camble OOJBIINE PATUyChl U
noyemy?
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24. Yro Takoe anekTpooTpuuarenbHocTh? Kak oHa usmeHseTcs no nepuogam u rpynnam? Kax
BIIMSIET HA XUMHUYECKHUE CBOMCTBA 31eMeHTOB? [IpuBennure npuMephl. Y KakuX 3J€MEHTOB caMasl BBICOKAS
ANEKTPOOTPULIATETLHOCTH?

25. Yto Takoe OKMCIUTENbHbIE, BOCCTAHOBUTEINIbHBIE CBOMCTBA? Kak OHM M3MEHSIOTCS MO MEepUo-
nam ¥ rpynnaMm? Kak 1o cBs3aHO C 21eKTpoHHBIM cTpoeHueM artoMma? IIpuBenure npumepsl. Kakue Be-
LIECTBA SIBJIAIOTCS XOPOIIMMHU BOCCTAHOBUTENSIMH, @ KAKHE OKUCIUTEISIMU U ITO4YeMy?

26. Uem ompenensiroTcss XMMUYecKre U U3NIEeCKUe CBOWCTBA BemiecTBa?

27. Uto Takoe xumuyeckas cBs3b? Kakyio mpupomy, COrIacCHO COBPEMEHHBIM MPEICTABICHUSM,
UMeeT XUMHUYEeCKas cBs3b? Kak M3MEHSTCS SHEPrusi CUCTEMBI PU 00pa30BAaHUHM XMMHUYECKOW CBSI3U U Ka-
KH€ CUJIbI €€ 00YCIIaBIUBAIOT?

28. IlpuBenute npumep 0Opa3oBaHUs XUMUYECKON CBA3HM B MOJIEKyJe BoJopojaa. YTo Takoe Mole-
KyJsipHast opoutans? KakuMu TOJDKHBI OBITH CITMHBI B3aMMOJICHCTBYIOIINX JIEKTPOHOB, YTOOBI 00pa3oBa-
Jach XUMUYECKas CBs3b?

29. Jaiite ompeaeneHuss XapakKTepUCTUKaM XMMHYECKOM CBS3M: JUIMHA CBSA3W, BAJCHTHBIA yrod,
sHeprus cBs3u. B kakux eauHunax oHu m3Mepstorcsa? Kak 3aBUCHT 3Heprus cBs3H oT ee JuiMHbI? Kakas
CBSI3b SIBIISICTCS HAaM0O0JIee MPOYHO?

30. IlepeuncanTe OCHOBHBIE BUIbI XMMHUUECKOW CBSI3U.

31. JlaiiTe onmpeneneHne KOBAJICHTHON CBSI3U. 3a CUET Yero oHa oopasyercs?

32. Yem 00ycnOBIECHBI HAIIPABICHHOCTh U HACHIIIAEMOCTh KOBAJIEHTHOH CBSI3H?

33. Kak oOpa3yercsi KOBaJICHTHasi CBSI3b MO OOMEHHOMY MexaHu3my? Kakue 3JeKTpOHBI MOTYT
MPUHUMATH ydacTtue B oOpaszoBannu cBs3u? [IpuBenure rpadudeckuii mpumep.

34. IToyuemy XUMHUYECKasi CBSI3b MOXKET 00JIafiaTh MOJIIPHOCTHIO? UeM oOyciioBiIeHa MOJISIPHOCTH
cBs3u? [IpuBeauTe mpumep MOISIPHON MOJIEKYIbI, TIOSCHUTE, YTO Takoe YPGEKTUBHBIN 3apsil, AIeKTpUIe-
CKUII MOMEHT JUIIOJIS.

35. Uto Takoe KOBaJEHTHAs IOJIIpHAsl U KOBaJEHTHas HemnoiisipHas cBsA3b? [IpuBenure mpumepsl
BEILECTB C 3TUMHU TUIIAMH CBSI3U.

36. Kak o0Opasyercs KoBaJeHTHas! CBS3b [0 JOHOPHO-AKLIENTOPHOMY MEXaHU3MYy?

37. [laiiTe onpeaenaeHrne NOHATUIO BaJICHTHOCTh. Kak MOXHO ONpeIeNuTh BaJEHTHOCTh JIEMEHTa?
Kakue s1ieMeHThl UMEIOT MOCTOSIHHYIO BaJI€HTHOCTh?

38. YUem o0ycoBIeHa BAJICHTHOCTD, COTJIACHO METOTy BAJICHTHBIX CBsi3ei? UTO Takoe OCHOBHOE U
BO30YyX/1eHHOe cocTosHue aroma? [IpuBenure npumepsl.

38. Kakwue 35eKTpOHBI SABIISAIOTCS BaJCHTHBIMH 115 S,p,d,f — anmemenToB?

39. Yem onpenensercs NpOCTPaHCTBEHHAs CTPYKyTypa MoJekya? Ilouemy MoneKyibsl UMEIOT pas-
Hy10 hopmy?

40. JlaiiTe onpeneneHUe TUMAM CBS3M IO MEPEKPHIBAaHUIO OpOUTaleil: G, T U d-cBa3sM. Kakumu
TUTIaMK opOuTasnei onu oopasyrorcs? [lpusenure rpadpuueckue npumepsl. CpaBHUTE TPOYHOCTH G- U T-
CBSI3H.

41. Yto Takoe kpaTHOCTh CBsi3u? IIpuBenaure mpuMep oOpa3oBaHMs OJUHAPHOU, JBOMHOM, TPOIi-
HOU cBs3u. Kakumu Tumamu CBsI3U MO TNEpeKpbIBaHMIO opOuTaneil oOpa3oBaHa OJMHApHas, JBOWHAs,
TpoiHas cBA3b? CpaBHUTE MPOYHOCTh ITUX CBSI3EH.

42. Yro takoe rubpuanzanus? Kakos ee mexanu3m? Kak mpoucxomut sp-, sp2, sp3 — rubpuausa-
nusa? Kakyio reoMeTpuro UMEIOT MOJIEKYJIbI C TAKHMM THUIIOM THOPUAN3alUU Y eHTpaiasHoTo atoma? [Ipu-
BEJUTE IPUMEPHI.

43. PacckaxuTe 0 CTpOCHHH TBEPABIX Ted. UTo u3 cebs mpencTaBisieT KpUCTATNYECKas perieT-
ka? Ilpusenure nmpumep. Uto Xapakrepusyer 3Heprusi Kpucramindeckon pemerku? Ilepeuncnure xumu-
YECKHUE TUIMBI KPUCTAIIINYECKUX PEIIECTOK.

44. Yto u3 ceds mpeAcTaBiIsIeT MOJIEKYIIpHast KpUcTaJInueckas pemerka? Kakue yacTuiisl Haxo-
JIUATCS B y371ax penietku? Kakoil Tum cBa3u Mexay y3namu pemetku? KakoBa s3HEprusi Takol KpUCTAIUIN -
yeckoil pemerkn? Kakue BemiecTBa MOTYT 0Opa3oBBIBaTh MOJIEKYJISIPHbIE KPHUCTAJUIMYECKHE PELISTKH?
[IpuBeauTe mpuMeEpHI.

45. Yrto u3 cebs mpeacTaBiIsIeT aTOMHAs KpUcTauindeckast penierka? Kakue 4acTuIlbl HAXOAUTCS B
y3nax pemetku? Kakoil Tun cBa3u Mexay ysinamu pemerku? KakoBa sHeprus Takod KpHCTaUTMYECKON
pemerkn?Kakue BemecTBa MOTYT 00pa30BbIBaTh MOJIEKYISIPHBIE KpUCTaindeckue peretku? [Ipusenu-
T€ MIPUMEDPBL.
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46. KakoB MexaHu3M 00pa30BaHMs MOHHOM cBs3u? UeMm XapakTepusyeTcss HOHHOCTh cBsi3u? Uem
OTJIMYaeTCsl KOBaJIEHTHAsI MOJIsipHas CBA3b 0T HOHHOM? [Touemy noHHast cBSI3b HE 00Ja1aeT HaNpPaBICHHO-
CTBIO U HACHIIIIAEMOCTHIO?

47. Yto u3 cedst mpeACTaBIIIeT MOHHAS KpHUCTAITMYecKas pemerka? Kakue yacTuilbl HaXoauTcCs B
y3nax pemerku? Kakoil Tvn cBsizu Mexnay ysinamu pemeTrku? KakoBa 3Heprusi Takod KpUCTAIIIMYECKON
pemetkn? Kakue BemiecTBa MOryT 00pa3oBbIBaTh HOHHBIE KpUCTATMYeckue pemetku? [IpuBenure mpu-
MEpBHI.

48. YUto u3 cebst mpencTaBiseT MeTAINYeCKas KpucTaJindeckas penietka? Kakue yacTuipl Haxo-
TUTCS B y31ax perietku? Uem oOyclioBieHa CBA3M MEX Ay y3liaMu pemeTku? [louemy B KpuCTaITUIECKON
pelIeTKe MeTasuia 3JIEKTOHbI HelloKanu3oBaHbl? KakoBa sHEprus Takol Kpuctamnueckon pemerku? Ka-
KH€ BEIIECTBA MOT'YT 00pa30BhIBaTh METAJUTMUECKHIE KpUCTAILTNYECKUE pereTku? [IpuBeaure mpuMepsl.

49. CpaBHUTE NIPOYHOCTb, TEMIIEPATYPhI IUIABJICHUS, MEXAaHUYECKUE CBOMCTBA, JIEKTPOMPOBOI-
HOCTb, TEIJIONPOBOAHOCTH, JIETY4eCTh Pa3HBIX THIIOB KPUCTAUIMYECKUX pemeTok. OOBsICHHUTE, MmodeMy
OHM 00JIaIaf0T TEMH WM UHBIMU CBOMCTBAMU?

PA3JIEJT 7. OCHOBHBIE KJIACCHhI HEOPTAHMYECKHX COEJIMHEHUM. PEAKIIMOH-
HAS CIIOCOBHOCTD BEIIIECTB.

1. Uto Takoe creneHb okucieHusn? Kak onpenennts MaKCUMaJIbHYIO CTENEHb OKUCIICHUS 3JIEMEH-
ta? Kak oHa CBsi3aHA C BAJIGHTHOCTBIO?

2. Kakue anemMeHThl IPOSBIIAIOT MMOCTOSIHHYIO CTENEeHb OKUCIeHus1? YeMy paBHA CTENEHb OKHUCIIE-
HUS DJIEMEHTOB B MPOCTHIX BemlecTBax? Kakue mpaBuia HY>KHO 3HATH AJIS 3aIIMCH XUMHYECKUX (HOpMYI
BEIECTB?

3. [IpuBenute knaccudukanuio BenecTs. Kakne 0CHOBHBIE KIIACChl HEOPTaHUYECKUX COSAMHEHUIN
BbI 3Haete? M3 uero onu coctosdr?

4. TlpuBenute kmaccudukanuio okcuaoB. Kak obOpasyrorcs HazBanus okcunoB? Kak Hammcath
(dbopMymy BBICIIETO OKCHJA dTIeMeHTa?

5. [IpuBenute knaccudukarmio KucioT. Kak 00pa3yroTcst Ha3BaHHs KUCIOT?

6. IlpuBenute knaccudukanuio ocHopanuii. Kak o0pa3yrorcst Ha3BaHUs OCHOBaHUM?

7. IlpuBenute knaccudukarmio coneid. Kak oOpa3yrorcs Ha3BaHus coyeid?

8. Uto Takoe anektponut? Kakue BemecTsa ABISIOTCS IEKTPOIUTAMU?

9. Uto Takoe anekTposuTHIecKas aucconuanus? KakoBel mpaBuiia 3aliMCH YpaBHEHUN JIEKTPOIIH -
TUYECKOH Auccouuanun?

10. IIpuBeauTe ypaBHEHUS MTOJHOW M CTyNEHYATOM TUCCOLMAIIMUA OKCUIOB, KUCIIOT, COJIEH M OCHO-
BaHUI.

11. Jlyist Kakux 3JIEMEHTOB XapaKTEPHBI KUCIOTHBIE cBOMcTBa? [IpuBenute npumepsl.

12. C yem pearupyroT KUCIOTHbIE OKCUABI? [IpuBennTe npumepsl peakuui, JOKa3bIBaOIIUX KHC-
JOTHBIE cBOMCTBA. [IpuBeanTE NMPUMEpP TEHETUYECKON CBA3U «IJIEMEHT — KUCJIOTHBINA OKCUJ — KUCIOTHBIN
OCTaTOK - KHCJIOTa.

13. JIns Kakux 3JI€MEHTOB XapaKTepHbl OCHOBHBIE CBOMCTBA? [IpuBeauTe npumepsl.

14. C yem pearupyroT OCHOBHble OKcHAbl? IlpuBenuTe npumepsl peakuuid, TOKa3bIBAKOIIMX
OCHOBHBIC CBOMCTBA. [IpuBeanTe NMpUMep reHETUYECKON CBSI3M «JIEMEHT — OCHOBHOM OKCHJI — OCHOBA-
HUEY.

15. YUto Takoe amdorepHoCcTh? {151 KaKuX 3JIEMEHTOB XapakTepHbl amdoTepHbie cBoiicTBa? [lpu-
BEJIUTE IPUMEDPBI.

16. C uem pearupyroT ampoTepHbie OKcuabl? [IpuBeanTe mpuMepsl peakiiuii, TOKa3bIBAIOIINX aM-
¢dorepubie coiicTBa. [IpuBeauTe MpUMep reHeTUIECKON CBSI3H «AJIEMEHT — aM(OTepHBIN OKCHI — aM(o-
TEPHOE OCHOBAHUE).

17. Kak M3MEHSIOTCS KUCIOTHO-OCHOBHBIE CBOWMCTBA IIJIsi S- U P-3JIEMEHTOB B MEpPUOAAX CJIEBa
HampaBo? Kak 3TO CBSI3aHO ¢ METaJUIMYECKMMH W HEMETANIMYECKHMMH cBoMcTBamMu? OT 4ero 3aBUCAT
KHCIIOTHO-OCHOBHBIE CBOMCTBA d-371€MEHTOB?

18. [IpuBeauTE XMMHUYECKHUE CBOMCTBA KUCIIOT.

19. IIpuBeauTe XUMHUYECKUE CBOMCTBA OCHOBaHUH.

20. [TpuBeauTe npumepbl aMmpOTEpHBIX OCHOBaHMA. C 4eM OHU MOTYT pearupoBaTh?
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21. IlpuBenure XMMHUYECKHE CBOMCTBA COJIEH.

PA3JIEJI 8. JUCIIEPCHBIE CUCTEMBI.

1. Yto Takoe nucriepcHas cucteMa, JucnepcHas ¢asa, TucrepcuoHHas cpeaa’?

2. Kak kmaccupuuupyroTcsi AMCIEPCHBIE CUCTEMBI 110 arperaTHoMy coctosuuto? Ilpuseaure npu-
MEpbI TAKUX CUCTEM.

3. Uto takoe 1ropoOHbIE U THO(PUIbHBIE AUCTIEPCHBIE CUCTEMbI, KAKOBBI X CBOWCTBA?

4. IIpuBenute npuMeEpsl SMYJIbCUN, ONTUIINATE UX CBOMCTBA. UTO Takoe ASMysbrarop?

5. VI3 4ero cocTOST KOJUIOMIHBIE PACTBOPHI, KAKOBBI UX ONTUYECKUE U (PH3UKO-XUMHUYECKUE CBOM -
cTBa?’

6. Jlaiite onpenenenue agcopOun. Yto Takoe agcopOeHT, aacopoar?

7. B ueM otnimume ¢puznUecKor U XMMUYECKOU amcopOnnn?

8. JlaliTe KpaTKyl0 XapaKTE€pUCTHUKY IUCHEPCHBIX CHUCTEM - MOPOIIKH, MACThl, €)M, CYCIEH3UU.
Onummre ux CBOMCTBA.

14.1.4. Tembl HHANBUAYAJTBbHBIX 321aHUI

NuausBunyansHoe 3aganie « OCHOBHBIE MOHATHUS U 3aKOHBI XUMUN

1. OmunakoBoe 1 yucio mosiekyn B 0,5 r azora u 0,5 r Mmerana?

2. BeluncauTe MOJIIpPHYIO Maccy BelecTsa, ecinu macca 500 mu ero napos npu 87 0C u naBieHun
96 xIla paBna 0,93 1.

3. Ompenenure 06beM a3ota (H.y.), UCMIOIB30BAHHOTO IS CUHTE3a aMMHUaKa, €CJIH MOIy4eHo 8,5 T
MPOAYKTa PEAKIUH.

NuauBuayallbHOE 33ajaHUE « JHEPIreTHKA XUMUYECKUX NTPOLIECCOB. XUMHUUECKasi TEPMOAMHAMUKA»

1. Paccunraiite TermoBoi 3((HEKT peakmuu, 3aMuiIuTe TEPMOXUMHUECKOE YPABHCHHE PEAKIIHH.
CkomnbKo Gapusi ¥ KMCIOPOJa B IpaMMax BCTYIIMIIO B PEaKLUIO, €ClIU B Xoje He€ Bolaenunnock 2740 kJx
TETIOTHI?

2Ba(tB) + O2(r) = 2BaO(TB)

2. PaccunTaB nzMeHnenue >Hepruu ['ub0ca, ycTaHOBHTE, TP KaKOW TeMreparype Hanbosee Bepo-
ATHO NpoTeKaHue AaHHou peakuyu — npu 25 0C wmm npu 100 0C?

ZnO(1B) + CO(r) = Zn(1B) +CO2(T)

3. Ilokaxxure pacyeToM, NpU KaKUX TEMIIEpaTypax BO3MOXKHO IPOTEKaHWM PEaKLUU B IIPSIMOM
HaIpaBJICHUHU.

N2(r) + O2(r) = 2NO(T1)

NupuBuyanbHOE 3a1aHMe « XUMUYECKash KHHETHKA. XMMUYECKOE PABHOBECHUEY

1. Hanumunre KHHETUYECKOE YpaBHEHUE PEaKLIUU:

C(tB) + H20(r) = CO(T) + H2(T)

Kak m3MeHHMTCS CKOPOCTh peakluy, eciu: a) B CUCTEME YMEHBUIMTh JaBlieHHe B 3 pa3a; 0) yBe-
JUYUTH KOHLIEHTPALIMIO TapOB BOABI B 3 pa3a; B) yMEHBIIUTh KOHLIEHTPALIMIO TIApOB BOJbI B 2 pasa.

2. OmnpenenuTh TeMIeparypHblil K03((GUIMEHT CKOPOCTH PEAKIIMU, €CIIH IPU MOHWKEHUU TeMIIe-
patypsl Ha 45 0C peakius 3ameanwiach B 25 pas.

3. Peakuusa nporekaet nipu 20 0C. DHeprust akTUBallMM pEaKLIMK B OTCYTCTBUU KaTaJlu3aTopa pas-
Ha 75 xJ[>x/Momb, a B mpucyTcTBUU KaTaym3aTtopa — 50 k/[»x/Monb. Bo ckonbpko pa3 Bo3pacTtaer CKOpoCTh
peakuuu B IPUCYTCTBUM KaTaiau3aTopa?

4. B xakoM HampaBiieHUU OyJeT MPOUCXOIUTh CMEILIEHUE PaBHOBECHUS PEaKIIUI

S(tB) + 2N20(r) = SO2(r) + 2N2(r) ; AH"0= -460 x>k

€CJIM: a) YBEIMUUTh TEMIIEpaTypy; 0) YMEHbLIUTH AABJIEHUE B CUCTEME; B) YBEIIMYUTH KOHLIEHTpPA-
o okcuaa azora (I).

NunuBunyanpHOE 3a1aHne « DIEKTPOXUMHYECKHE TTpoiiecchl. Koppo3us MeTanmoBy

1. 3anucaTh cxeMy TaJbBaHUYECKOTO 3JIEMEHTA, COCTOSILEr0 M3 KOOAJIbTOBOIO M KaJMHEBOIO
AJIEKTPOJIOB, ITOTPYKEHHBIX B PACTBOPBI CBOMX COJI€H; HANMCATh YPaBHEHUSI 3JIEKTPOJAHBIX IPOLECCOB; Ha-
[MCaTh YPaBHEHUE PEAKLUH, KOTOpask IPOTEKAET B FAJIbBAHUYECKOM DJIEMEHTE; pAcCUUTaTh JIEKTPOJIBU-
HKYIIYIO CUJTy TaJIbBAHUYECKOrO 3JIEMEHTA NP CTaHAAPTHBIX YCIOBUAX; PACCUUTATh 3JIEKTPOABHKYIIYIO
CHIly TajbBaHMYecKoro sjiaeMmeHTa npu temneparype 30 0C u koHuenrpanusx monoB C(Cd2+) = 0,4
Mo/, C(Co2+) = 0,3 mMonb/1.

2. I cnenyrolyx BELIECTB HAaMCaTh YPABHEHUS AIEKTPOJHBIX MPOLIECCOB IIPU IEKTPOIU3E U
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yKa3aTh, KAaKue MPOTYyKThl 00pa3yloTCs Ha KaTo/Ie U aHOJE:

a) pacrutaB CaBr2 ¢ uHepTHBIME 371eKTpoaamu; 0) pactBop HBr ¢ muHKOBBIM aHOIOM; B) pacTBOp
Sr(NO3)2 ¢ rpadutoBbIME 351eKTponamH; T') pactBop CoSO4 ¢ HepaCTBOPUMBIMH IEKTPOJAAMH.

3. Kakue npoykThl 00pa3yroTcst mpH JeKkTposinie BoaHoro pactBopa KCl ¢ ”HEpTHBIMU 3IEKTPO-
namu? Hamuimmre ypaBHEHUS SJIEKTPOIHBIX MPOIECCOB. BBIMHUCIUTH Maccy WM 00bEM MPOAYKTOB Ha
ANEKTPOAAX , 00pa3yIOMUXCs TP MPONyCKaHWU Toka cuiion 10 A B Tedernu 30 MUHYT, €CJIM BBIXOJ TTPO -
nykra coctasiseT 70%.

4. CocTaBUTh CXE€MY KOPPO3MOHHOTO TajbBaHWYECKOI'O 3JIEMEHTA, BO3HHMKAIOIIETO BO BIIAXXHOM
BO3/IyX€ MPU KOHTAKTE aJIOMUHUS U Xpoma. HanucaTs ypaBHEHUS 3JIEKTPOAHBIX MPOLIECCOB U YpaBHEHUE
rpolecca KOppo3uu.

5. lIuHKOBYIO IJIACTHHY, MOKPBITYI0 MEJIbIO, OIYCTHJIM B PacTBOpP CEPHOM KUCIOTHL. Onpenenute
THUI TIOKPBITHSA, HAIIUIIUTE YPABHEHUS 3JIEKTPOJHBIX MPOLECCOB KOPPO3UH, €CIIU MOKPHITUE HE pa3pylie-
HO U B CJIy4ae €ro pa3pylleHus, COCTaBbTE CXEMY I'aJIbBAHUYECKOIO JJIEMEHTA.

NunuBuayansHoe 3amanue «PacTBopbi»

1. B 250 mut pactBopa conepxutcs 7,5  CuSO4—-5H20. Paccuntath MOJSPHYIO KOHIIEHTPAIIUIO
pacTtBopa cyiabdara Meau.

2. Hackonbko noBbicutTcss Tkun u nmoHusutcs T3am pacTBopa MO CpPaBHEHHIO C YMCTOM BOJOH,
eciu B 100 r Bozbl pactBoputh 60 r caxapossl C12H220117?

3. Haiinure MOJSIpHYIO MaccCy HERJIEKTPOJIMTA, €CIU MpHU pacTBopeHuu 28 T BeuiecTBa npu 27°C
ocMoTHueckoe naBieHue coctaBuio 700 klla. O6wem pacTBopa 1 1.

4. Ilpu 100 °C naBneHue HACBHIIICHHOTO Mapa HaJ pacTBopoM, coxaepxkamum 0.05 monb cynbdara
Hatpusi B 450 r Bozapl, paBHO 100, 8 klTa. OnpenenuTs KaXyIIyrocs: CTETIeHb TUCCOIHAINK Ccyib(dara Ha-
Tpusl.

NunuBunyansHOe 3anaHne « OCHOBHBIE KIIACCHI HEOPIraHUYECKUX COEIUHEHUID)

1. Hanmmute GopMyInbl BEIECTB: Cynb(ar IUTHS, MepXIopaT aMMOHHUSI, HOIU CBHHIIA, TUIPOK-
cun mapranna (II), rugpokcun maraus, optodocdopHas KUCIOTa, a30TUCTas KUCIOTA, OKCHJ CBHHIIA
(IV), okeun xpoma (VI), okcua pocdopa (III).

2. HazoBure cnemyromye COEAUHEHHS] MO COBPEMEHHOM HOMEHKJIATYpE M YKAXKHUTE, K KaKOMYy
KJIACCY HEOPTaHMUECKHUX COCTMHEHUH (KUCIIOTHI, COJIM, OCHOBAHUS, OKCHU/IbI, OMHAPHBIEC COCTUHEHHS) OHU
otHocsTes: CdS, H2SO3, LiH, TiO2, KMnO4, RbOH, HCIO, Mg3N2, Sn(OH)2, MnO. Hanuute ypas-
HEHUS JIEKTPOIUTUYECKON AUCCOLUAIMH 3TUX COEIUHEHUH.

3.Hanumute ypaBHEHUS PEaKIUii:

a) Ag + HNO3(konm) =...; 6) Fe203 + NaOH =...; B) CaCl2 + Na2CO3 =...;

r) Ca(OH)2 + H3PO4 =...; n) Si+02 =...; ¢) CaO + Si02 =...; x) H2 + CI2 =.. ;

3) Li +H20 =...; u) HI + AgNO3 =...; x) SO2 + H20 =...

4. Kakue mpoayKThl MOTYT OBITh TIOJTydeHbI B pesynbrate peaknuu Zn(OH)2 ¢ HCI? Hanwmmre
YpaBHEHHSI pEaKLUi, YKaKUTE TUIIBI 00pa3yIoIuUXcsl coneil (Kucnasi, OCHOBHAsI, HOpMaJlbHAas ), alTe Ha-
3BaHUS MOJIyYEHHBIM COCAUHEHUSIM.

5. Hamumure ypaBHEHHsS peakUdil, C MOMOLIBIO KOTOPBIX MOXHO OCYILIECTBHUTH CIIEAYIOLIHE
npespamienus: Fe — FeO —FeSO4 — Fe(OH)2 — FeCl2.

NunuBunyanbHoe 3aaanue « CTpoeHrue aToMa. IEPUOJUUYECKUN 3aKOH

Y IEpUOJUYEcKas cucTeMa xumMudecknx aeMeHToB [[.1. Menneneesa. XuMuueckas CBs3b»

1. Hanmmure 371€KTpOHHBIE KOH(PUTYpAIIUH CIETYIONUINX aTOMOB U HOHOB: In, Ba2+, Cl.

2. B kakoii rpymre, moarpymre u nepuoje HaxoauTcs dneMeHT Sb? K kakoMy ceMelcTBY OH OTHO-
cutTca? YKaKHUTe, KAKUe AJIEKTPOHBI Y 3TOTO 3J€MEHTA SIBISIOTCS BaJICHTHBIMU. KakoBa MakcuMalibHasi Ba-
JIEHTHOCTB ATOTO AJIEMEHTA?

3. Onpenenure TUN KPUCTAJUTMYECKOW pemieTku i ciaenyromux coequHenuit: NaF, CoSO4, Si,
Pb, N2. Kakumu ¢usznueckuMu CBOMCTBaMU (ITPOYHOCTH CBSI3W, TEMIIEpaTypa IUIaBJICHUS, MEXaHUICCKHE
CBOWCTBA, AJIEKTPOIPOBOAHOCTD) 00JIa1al0T JaHHBIE COEIUMHEHHS U TIoUeMy?

14.1.5. Bonpochl Ha caMONIOATOTOBKY
Tema 1. fBnenue annorponuu. CTEXHOMETPUUECKUE 3aKOHBI: 3aKOH SKBHBAJIEHTOB (IIOHSTHE K-
BUBAJICHTA U DKBHUBAJICHTHOW MAaccChl), 3aKOH IIOCTOSHCTBA COCTaBa XMMMUYECKHX COCOUHEHMH. 3aKOH
00BEMHBIX OTHOIIICHU, 3aKOH ABOTaApO.
Tema 2. 3akon ['ecca u ciencTBus U3 Hero. 3aBUCUMOCTb 3HTPOIHMH OT TEPMOJUHAMUYECKUX (hak-
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TOPOB.

Tema 3. Turbl kKaTaau3aTopoB U MEXaHU3M UX JelcTBHs. IHTHOMpoBaHUeE.

Tema 4. CrocoObl 3aIIUTHl METAJUIOB OT KOPPO3HU. DJINEKTPOXUMHUYECKas 3aliuTa. THUIbl 3ammr-
HBIX OKPBITUH. XMUMHUYECKUE UCTOUHUKHU TOKA.

Tema 5. CrerneHb AUCCOIMAIMH, KOHCTAHTA AUCCOIMAmK. 3aKoH pazbaBneHust OcTaBaibia.

Tema 6. KBanToBbie uncna. [Ipunuun [aymu. [TpaBuiio ['ynna. [IpaBuno KneukoBckoro. eopus Ba-
JICHTHBIX CBS3€H U OOBSCHEHUE BAJICHTHOCTHU JIEMEHTOB METO/IOM BaJICHTHBIX CBsi3eil. OCHOBHOE M BO3-
Oy)XIIeHHOe cOCTOsiHME atoMa. [IpocTpaHCTBeHHAs! CTPYKTypa MOJeKy/a. Tumbl cBsizeit — o, 1. OCHOBHBIC
TUTIBI THOPUIM3AITHH.

Tema 7. PeakiionHast ciocoOHOCTh aM()OTEPHBIX OKCHAOB M TUAPOKCHUIOB. Tumbl coneit. 3mene-
HUE KHCJIOTHO-OCHOBHBIX CBOMCTB 3JIEMEHTOB 0 MEPUOJIaM U TpyTIIaMm.

Tema 8. KpaTkas xapakTepUCTHKa AMCIEPCHBIX CHCTEM - MOPOIIKH, I'€lIH, MACThl, CyCIEH3MH,
smynbceud. CrocoObI MOTyYeHUs, pa3pyIIeHUs] M CTA0MITH3AIIHH.

14.1.6. Tembl KOHTPOJILHBIX pPadoT
KOHTPOJIbHAS PABOTA Nel «OCHOBHBIE ITOHATHUA U 3AKOHBI XMW »

1. Cpopmynupyiite 3aKkoH ABOraapo.

2. Ckonbko Monekyin cogepxurcs B 0,2 mosns NH3?

3. Kakoii 06bem okcuna yriuepoaa (IV) Beyienutcs (H.y.) npu tepMuyeckoM paszioxeHun 200 kr
CaCO3?

KOHTPOJIbHAS PABOTA Ne2 «OHEPI'ETUKA XMUMUWYECKHUX ITPOLIECCOB. XMUMHNYE-
CKAS TEPMOJMHAMUKA»

1. Chopmynupyiite 3 3aKOH TEPMOAUHAMUKH.

2. Paccunraiite TemnoBoii 3pdexT peakuu odpazoBanus okcuaa cepsl (IV), 3anummure TepMoxu -
MUYECKOE YPAaBHEHHE PEaKIuu. Beraucinure Maccy mpopearupoBaBIilieii Cepbl, €CIU B PE3YJAbTaTe PEAKIINH
BBIACHUIOCH 92,8 KJIK TEIIOTHI.

S(tB) + O2(r) = SO2(1)

3. PaccuntaB uzmenenue sHepruu [ ub0ca, ycTaHOBUTE, BO3MOXKHO JIU CaMOMPOHU3BOILHOE TIPO-
TekaHnue peakuuu mnpu 35 0C.

MgCO3(tB) = MgO(TB)+CO2(T)

KOHTPOJIbHAS PABOTA Ne3 « XUMUWYECKAS KMHETUKA. XUMHNYECKOE PABHOBE-
CUE»

. Hanmnmumre KWHETUYECKOE YPABHEHUE PEAKLIAN:

03(r) + NO(r) = O2(r) + NO2(1)

Kak u3MeHUTCS CKOPOCTh pPEaKkIMH, €CJIU: a) B CHCTEME YBEIWYUTh JlaBlieHHe B 3 pa3a; 0) yBe-
JMYUTH KOHLIEHTPAIMIO 030HA B 2 pa3a; B) YBEIMUYUTh KOHLEHTpaIuio okcuna azora (I1I) B 3 pasa.

2. TemnepatypHblit KOOPPUIIMEHT CKOPOCTU peakuuu paBeH 4. Ha ckoibKko rpalycoB HYHO yBe-
JUYUTH TEMIIepaTypy, 4TOOBI CKOPOCTh PeakiMu Bo3pocia B 64 pa3za?

3. ChopmymupyiiTe 3aKOH TEUCTBYIOMUX Macc. Kak 3aBUCUT CKOPOCTh PEAKIIMU OT KOHIIEHTPAIIUU
pearupyroumux BemecTB?

KOHTPOJIbHAS PABOTA Ne4 «3JIEKTPOXMUMMUYECKHE ITPOLIECCBI. KOPPO3UA ME-
TAJIJIOB»

1. 3anucaTh cxeMy raJlbBAHUYECKOIO 3JIEMEHTA, COCTOSILErO U3 BUCMYTOBOIO U IIUHKOBOTO AJIEK-
TPOJIOB, TIOTPY>KEHHBIX B PACTBOPBI CBOMX COJI€H; HAaNUcaTh ypaBHEHUS JIEKTPOIAHBIX MPOLECCOB; HAIH -
caTb YpaBHEHUE PEAKIIMM, KOTOpasi MPOTEKAET B rajbBaHUUECKOM DIEMEHTE; PaCCUUTATh NIEKTPOIBUXKY -
IIYIO CHITY TaJIbBAHUYECKOTO 3JIEMEHTA MPU CTAHJIAPTHBIX YCIOBUSX.

2. Kakue mpoayKTbl 00pa3yroTces MpH 3JeKTpoian3e BogHoro pacrsopa CaCl2? Hanummre ypaBHe-
HUS 3JIEKTPOAHBIX MPOLiecCOB. Brruncnure maccy min 00beM MPOIYKTOB, BBIIEISIFOIIMXCS HA AJIEKTPOIaX,
€CIu B Ipoliecce 3eKTposn3a 3atpadeHo 10722,2 Ki snektpuuectBa, a BbIXOA 110 TOKY cocTaisieT 90%.
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3. Kakue crmocoObl 3aIIUTH METAIITIOB OT KOPPO3UH BbI 3HaeTe? OT Uero 3aBUCHUT CKOPOCTh KOPPO-
3un’?

KOHTPOJIbHASI PABOTA Ne5 «PACTBOPDBI»

1. ITpu pactBopenuu 5,0 r BemectBa B 200 © BOJbI MOJy4aeTCA HE MPOBOSALINNA TOK pacTBOP, KPH -
craum3ytomuiics npu 1,450C. Onpenenure MONEKYISIPHYIO MacCy paCTBOPEHHOTO BEIIECTBA.

2. Paccuuraiite pH u pOH 0,49 %—Horo pactBopa cepHoit kucnotsI ( 1,0 r/cm3).

3. Yto Takoe ocmoc? Kak paccuuTars 0CMOTHYECKOE 1aBJIECHUE pacTBopa?

_ KOHTPOJIbHAS PABOTA Ne6 « CTPOEHHUE ATOMA. CTPOEHHE ATOMA. TIEPUOINYE-
CKHHU 3AKOH U ITEPUOJUYECKAS CUCTEMA XUMHWUYECKUX SJIEMEHTOB I.M.MEH/IEJIE-
EBA. XUMNYECKAS CBA3b»

1. Kak usmeHsieTcst 3Heprus HOHU3aLUM XUMUYECKUX 3JIEMEHTOB IO nepuogaM U rpynmnam? Kax
ATO BIIMSET HA UX CBOMCTBA. OTBET MOSACHUTE.

2. Hammummre anekTpoHHYI0 KOH(UTrypaiuio atoma Br. Ykaxure, k KakoMy NepHoy, Tpymme, moj-
rpyMIe U CeMENUCTBY OTHOCUTCS ATOT 3JeMeHT. Kakue 37eKTpOHBI y 3TOr0 3JIeMEHTA SIBJSIOTCS BAJICHTHBI-
mu? KakoBa MakcuManbHas BAICHTHOCTH 3TOTO 31eMeHnTa? Kakumu cBolicTBaMu 001a1aeT 3TOT SJIEMEHT?
OO0bsAcHUTE, UCXOIS U3 ANEKTPOHHON KOH(UTYpAIH IEMEHTA U MOJI0KEHUS B IEPUOANYECKON CUCTEME.

3. Jns Bemects: P4, CrCl3, Zn, H20

a) yKaszaTh THI XUMHUYECKOW CBs3H; 0) OMPENETUTh THUIl KPUCTALUTMYECKON PEIIETKH; B) yKa3aTh
KaknuMH (PU3MYECKUMU CBOMCTBAMU O0JIafIaeT JaHHOE COCTUHEHNE, OTBET MOSICHUTb.

_ KOHTPOJIbHAST PABOTA Ne7 «OCHOBHBIE KJIACCbI HEOPTAHMYECKUX COEIMHE-
HNHN. PEAKITMOHHA CIIOCOBHOCTD BEIECTB»

1. YkaxuTe, K KaKUM KJlaccaM CO€TUHEHHH (TUAPOKCH b, KUCIOTHI, COJIM, OKCH/IbI, OMHApHbIE CO-
eauHeHus1) oTHOocsATCs caenyromue BemectBa: Na20, H2SO4, Cu(OH)2, Ca(NO3)2, Ba(OH)2, H3PO4,
Na2CO3, SO3, CaS, AIN. Ha3zoBute 3TH cCOeITUHEHHUS.

2. Kakue Tumsl coneit MoryT oopazoBbsiBaTbes ipu peakuuu H2SO4 u NaOH? Hanumure ypaBHe-
HUS PEaKLMil, yKaKUTE TUII COJIM, JANTE HA3BaHUS MTOJYYEHHBIM COCIUHEHUSM.

3. Uro Takoe amporepHocTs? Hanuimmre ypaBHEHUS! peakiiy, OKa3bIBaromue aM(pOTEepHbIA Xa-
paktep Al203. YkaxuTe, K KaKOMY KJIACcCy COSAMHEHUIN OTHOCSTCS MPOAYKTHI peaKIuii, Ha30BUTE IOy -
YEHHBIE COCUHEHHUS.

14.1.7. Tembl 1a00paTOpHBIX padoT
PactBopsI
Onpenenenue TerioBoro 3pQexra peakuuyu HeuTpaau3anum
CKOpOCTh XUMUYECKUX peaklnid. XMMHUYECKOE paBHOBECHE.
Onexrponus. Kopposus

14.2. TpeﬁoBaHnﬂ K OCHOYHBIM MaTepuajgamMm AJd JUll ¢ OrPaHHYCHHBIMHA BO3MOKHOCTAMU
310PpOBbS U UHBAJIUA0B
I[J'IH JiiI ¢ OrpaHM4YCHHBIMH BO3MOKHOCTAMU 3J0POBbA U MHBAJIMAOB MPEAYCMOTPCHBI JOIMOJIHU -
TCJIBHBIC OLICHOYHBIC MATCPHUAJIbI, IICPCUCHb KOTOPLIX YKa3aH B Ta6J'II/II_IC 14.
Ta6J'H/IIIa 14 — I[OHOJ'IHI/ITeJ'II)HBIe MaTtepuajibl OUCHUBAHUA AJIA JIUL C OrpaHUYCHHBIMH BO3MOXXHOCTAMU
340POBbLS U UHBAJINIOB

Kareropuu Bunpl TOIIOMHUTEIBHBIX OLIEHOYHBIX @OopMBbI KOHTPOJIS U OLIEHKH
oOyJarommxcs MaTepHalioB pe3yJIbTaTOB O0y4YEeHUS

TecTbl, MUCEMEHHBIE CAMOCTOSITEIbHbIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE Pa0OTHI

C HapymieHusiMu
ciyxa

[TpenmytiecTBEHHO MUCHMEHHAS
npoBepKa

C napymenussmu | CobecenioBaHme 10 BONpocaM K 3a4eTy, | [IpenMyliecTBeHHO yCTHas IpoBepKa
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3peHus ONpoC MO TEPMUHAM (MHIUBUYaJIbHO)
C HapylieHUs MU Pewienne AucTaHIIMOHHBIX TECTOB,
OIIOpHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHbIe | [IpenMylecTBeHHO AUCTaHIMOHHBIMU
JIBUTATEJILHOTO CaMOCTOSITENIbHBIE PabOTHI, BOIIPOCHI K METOAaMH
anmnapara 3aueTy
C orpannueHussMU 10 | TeCThbl, MUCbMEHHBIE CAMOCTOSATEIbHbBIC [IpenmyiiecTBEHHO MPOBEPKA
00IIeMe TUITUHCKUM paboThI, BOMIPOCHI K 3a4eTy, METOAaMU UCXOS U3 COCTOSIHUS
MOKAa3aHUSIM KOHTPOJIbHBIE PA0O0THI, YCTHBIE OTBETHI | 00y4aromerocsi Ha MOMEHT MPOBEPKHU

14.3. MeTtoauueckue peKoMeHAAIMH M0 OLEeHOYHBIM MaTepHaJIaM Jisl JUIl ¢ OTPAHHYeHHbIMU
BO3MOKHOCTSIMH 310POBbSI H HHBAJIN/I0B

Jis M1l ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAJIUIOB TPEAYyCMAaTPUBACTCS JI0-
cTynHas Gopma npeoCcTaBIeHNs 3aJaHNil OIIEHOYHBIX CPECTB, @ IMEHHO:

- B Ie4aTHOU (hopme;

— B TIEYaTHOM (hOpMe C yBEITHUECHHBIM IIPUPTOM;

— B (hOpME IITEKTPOHHOTO JIOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 3a/IaHUs BCIYX;

- MPEOCTABICHUE 3a/IaHUS C UCTIONB30BAaHUEM CYPJIOTIEPEBO/IA.

JIlunam ¢ OrpaHWYEeHHBIMH BO3MOXKHOCTSIMU 3JI0POBbsI M MHBAJIMJAM YBEIMYUBAECTCS BpeMs Ha
MIOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TaKMX 00yJaroImuxcsi MpeycMaTpruBaeTCsl TOCTYII -
Hast popMa MpeoCTaBICHHs OTBETOB Ha 3a/1aHUs, @ UMEHHO:

- MMCbMEHHO Ha Oymare;

- HabOp OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIH30BAHUEM YCIIYT aCCUCTEHTA;

— MIPE/ICTaBJICHUE OTBETOB YCTHO.

[Ipouienypa oneHUBAaHUS PE3YIHTATOB OOYUYEHUS JIMII C OTPAHUYECHHBIMUA BO3MOXKHOCTSIMH 3/10pO-
Bbsl M1 MHBAIMJOB M0 JUCLUIUIMHE MpeIyCcMaTpUBAET MpeaocTaBieHue nHpopmanun B Gopmax, aaanTH -
POBAHHBIX K OTPAaHMYCHUSAM HX 3[J0POBBS U BOCHPUATHS HH(OPMALIIH:

JI1s1 M1 ¢ HApyIIeHUSIMM 3PeHust:

- B (hOpMe IITEKTPOHHOTO JIOKYMEHTA;

- B IIEYaTHOM (hopMe YBEINYEHHBIM MIPH(TOM.

JI1s1 JIMI ¢ HApYIIEHUSIMHM CJIyXa:

- B ()OpME IITEKTPOHHOTO JIOKYMEHTA;

- B IeyaTHou (opme.

JI1s1 1M1 ¢ HAPYUIEHUSIMM ONIOPHO-ABUTaTe/ILHOI0 annapara:

— B (hOpMe IITEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHoOU opme.

[Tpy HEOOXOMUMOCTH /TS JIUI] C OTPAHUYCHHBIMH BO3MOXXHOCTSIMH 3/I0POBbS 1 MHBAJUIOB TIPOIIE-
Jypa OLCHUBAHMS PE3YIbTATOB O0YYCHHUSI MOXKET IPOBOIUTHCS B HECKOJIBKO JTAIlOB.
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